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(54) LIQUID EJECTING DEVICE AND LIQUID EJECTING METHOD 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a liquid ejecting device which eliminates variation in dot arrangement, and 
prevents streaks from occurring between dot rows due to variation in ejecting sections in a line system, and to provide 
a liquid ejecting method. 

SOLUTION: The liquid ejecting device impacts N droplets in a single pixel region at maximum, and forms a dot 
corresponding to the pixel region. According to the device, an ejecting direction of droplets ejected from the liquid 
ejecting section is set such that an impact target location of droplets in the single pixel region in a nozzle aligning 
direction corresponds to one of M different locations at which at least part of a droplet impact region falls in the pixel 
region. Then one of the M impact target locations is selected at random whenever droplets are ejected from the liquid 
ejecting section, and the ejecting direction of the droplets ejected from the liquid ejecting section is controlled such that 
the droplets are impacted to the determined impact target location. 
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CLAIMS 



[Claim(s)] 
[Claim 1] 

It is liquid regurgitation equipment which have the head which can be deflected in two or more directions in the specific 
direction for the discharge direction of the drop breathed out from the liquid discharge part which has a nozzle, and the 
drop of a maximum N individual (N is a positive integer) is made to reach one pixel field, and forms the dot 
corresponding to the pixel field, 

The discharge direction of the drop breathed out from said liquid discharge part is set up so that the impact target 
position of the drop of said specific direction in one pixel field may turn into one of locations among different locations 
of M pieces (M is two or more integers) by which a part of field [ at least ] of the drop which reached the target enters in 
the pixel field, 

The discharge direction of the drop breathed out from said liquid discharge part so that one of impact target positions 
may be determined at random among said impact target positions of M pieces and a drop may reach the determined 
impact target position for every drop breathed out from said liquid discharge part is controlled. 
Liquid regurgitation equipment characterized by things. 
[Claim 2] 

In liquid regurgitation equipment according to claim 1, 

In said specific direction and a different direction, a part of field [ at least ] of the drop which reached the target sets the 
impact target position of the drop in one pixel field as one of locations among the locations where said N individuals 
v/hich enter in the pixel field differ, 

When the number of drops made to reach one pixel field is one or more pieces and is said under N individual, one of 

impact target positions is determined at random among the impact target positions of said N individual, and a drop is 

made to reach the determined location. 

Liquid regurgitation equipment characterized by things. 

(Claim 3] 

In liquid regurgitation equipment according to claim 1, 

Control of said impact target position of M pieces is performed using two or more bits, 

It is constituted so that the discharge direction of said all liquid discharge parts may be controlled by the signal which 
connected the bit in the isotopy of said all liquid discharge parts in common, and controlled the discharge direction of 
each aforementioned liquid discharge part, or was made serial. 
Liquid regurgitation equipment characterized by things. 
[Claim 4] 

In liquid regurgitation equipment according to claim 1, 

When a drop is deflected and it breathes out, it is constituted so that a drop can be made to reach the pixel field 
corresponding to the impact target position of a drop when a drop is breathed out without a deviation from said liquid 
discharge part of the others located in the neighborhood, 

When making two or more drops reach one pixel field, while using said at least two different liquid discharge parts 
located in the neighborhood, the discharge direction of the drop breathed out from said the at least one liquid discharge 
part is deflected, and two or more drops are made to reach the pixel field. 
Liquid regurgitation equipment characterized by things. 
[Claim 5] 

It is liquid regurgitation equipment which have the head which prepared the liquid discharge part which has a nozzle, 
the drop of a maximum N individual (N is a positive integer) is made to reach one pixel field during the relative 
displacement while making the record medium which a drop is made to reach, and said head displaced relatively in the 
specific direction, and forms the dot corresponding to the pixel field, 

said specific direction in one pixel field - abbreviation - the discharge direction of the drop breathed out from said 
liquid discharge part so that the perpendicular impact target position of the drop of a direction may turn into one of 
locations among the locations where M individuals (M is two or more integers) by which a part of field [ at least ] of the 
drop which reached the target enters in the pixel field differ - setting up 

The discharge direction of the drop breathed out from said liquid discharge part so that one of impact target positions 
may be determined at random among said impact target positions of M pieces for every drop and a drop may reach the 
determined impact target position breathed out from said liquid discharge part is controlled, 
When making two or more drops reach one pixel field, the dot corresponding to the pixel field is formed [ during relative 
displacement with said record medium in said specific direction, and said head ] by relative displacement with said 
record medium in said specific direction, and said head by carrying out the regurgitation of the drop to two or more 



discharge directions among said discharge directions of M pieces to the pixel field. 
Liquid regurgitation equipment characterized by things. 
[Claim 6] 

the record medium which equip with the head which installed two or more liquid discharge parts which have a nozzle in 
the specific direction, and a drop is made to reach, and said head said specific direction - abbreviation - the liquid 
regurgitation equipment which the drop of a maximum N individual (N is a positive integer) is made to reach one pixel 
field, and forms the dot corresponding to the pixel field during the relative displacement while making it displaced 
relatively in the perpendicular direction - it is 

The discharge direction of the drop breathed out from said liquid discharge part is set up so that the impact target 
position of the drop of said specific direction in one pixel field may turn into one of locations among different locations 
of M pieces (M is two or more integers) by which a part of field [ at least ] of the drop which reached the target enters in 
the pixel field, 

The discharge direction of the drop breathed out from said liquid discharge part so that one of impact target positions 
may be determined at random among said impact target positions of M pieces and a drop may reach the determined 
impact target position for every drop breathed out from said liquid discharge part is controlled. 
Liquid regurgitation equipment characterized by things. 
[Claim 7] 

In liquid regurgitation equipment given in any 1 term of claim 1, claim 5, or claim 6, 

Two or more said heads are prepared, 

The liquids with which each aforementioned head is supplied differ, 

The drop breathed out from said liquid discharge part of one of said heads and the drop breathed out from said liquid 
discharge part of one of said other heads are made to reach one pixel field, and the dot corresponding to the pixel field 
is formed. 

Liquid regurgitation equipment characterized by things. 
[Claim 8] 

It is the liquid regurgitation approach which the drop of a maximum N individual (N is a positive integer) is made to 
reach one pixel field, and forms the dot corresponding to the pixel field, 

The discharge direction of a drop is set up so that the impact target position of the drop of the specific direction in one 
pixel field may turn into one of locations among different locations of M pieces (M is two or more integers) by which a 
part of field [ at least ] of the drop which reached the target enters in the pixel field, 

The discharge direction of a drop is controlled so that one of impact target positions is determined at random among 
said impact target positions of M pieces and a drop reaches the determined impact target position for every drop which 
carries out the regurgitation. 

The liquid regurgitation approach characterized by things. 
[Claim 9] 

While making the head which prepared the liquid discharge part which has a nozzle, and the record medium which a 
drop is made to reach displaced relatively in the specific direction, it is the liquid regurgitation approach which the drop 
of a maximum N individual (N is a positive integer) is made to reach one pixel field, and forms the dot corresponding to 
the pixel field during the relative displacement, 

said specific direction in one pixel field -- abbreviation the perpendicular impact target position of the drop of a 
direction turns into one of locations among the locations where M individuals (M is two or more integers) by which a 
part of field [ at least ] of the drop which reached the target enters in the pixel field differ - as - the discharge direction 
of a drop - setting up 

For every drop which carries out the regurgitation, one of impact target positions is determined at random among said 
impact target positions of M pieces, and the discharge direction of a drop is controlled so that a drop reaches the 
determined impact target position, 

When making two or more drops reach one pixel field, the dot corresponding to the pixel field is formed [ during relative 
displacement with said record medium in said specific direction, and said head ] by relative displacement with said 
record medium in said specific direction, and said head by carrying out the regurgitation of the drop to two or more 
discharge directions among said discharge directions of M pieces to the pixel field. 
The liquid regurgitation approach characterized by things. 
[Claim 10] 

the head which installed two or more liquid discharge parts which have a nozzle in the specific direction, and the record 
medium which a drop is made to reach - said specific direction - abbreviation - the liquid regurgitation approach 
which the drop of a maximum N individual (N is a positive integer) is made to reach one pixel field, and forms the dot 
corresponding to the pixel field during the relative displacement while making it displaced relatively in the perpendicular 



direction ~ it is 

The discharge direction of a drop is set up so that the impact target position of the drop of said specific direction in one 
pixel field may turn into one of locations among different locations of M pieces (M is two or more integers) by which a 
part of field [ at least ] of the drop which reached the target enters in the pixel field, 

The discharge direction of a drop is controlled so that one of impact target positions is determined at random among 
said impact target positions of M pieces and a drop reaches the determined impact target position for every drop which 
carries out the regurgitation. 

The liquid regurgitation approach characterized by things. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the technique of aiming at an improvement of image quality, by not being conspicuous and 
carrying out dispersion in the impact location of a drop in the liquid regurgitation equipment and the liquid regurgitation 
approach of making 1 or two or more drops reach a pixel field, and forming a dot. 
[0002] 

[Description of the Prior Art] 

Conventionally, in the ink jet printer which is one of the liquid regurgitation equipment, the ink discharge part which has 
a nozzle is usually equipped with the head arranged in the shape of a straight line. And by carrying out the 
regurgitation of the very small liquid ink drop one by one from each ink discharge part of this head towards record 
media, such as printing paper which counters a nozzle side and is arranged, the dot of an approximate circle form is 
arranged in all directions, and the image and the alphabetic character are expressed as stippling. 
[0003] 

On the other hand, as for an ink jet printer, a drop is breathed out with a certain amount of dispersion from the structure. 
If the array of a dot when the breathed-out liquid ink drop reaches a record medium is seen, temporary dispersion 
(accidental thing) is equalized and is seldom conspicuous, but as straight-line-like dispersion (pairing), even if 
dispersion in an ink discharge part (head) proper is slight, it comes to be conspicuous. 
[0004] 

Drawing 13 is drawing explaining dispersion in a dot array. In drawing 13 , the part shown by the arrow head divides 
extent of the magnitude of the diameter of a dot to a dot pitch into smallness into size, and shows the effect of [ when a 
dot pitch shifts ] while it shifts 1/36 of a dot pitch (pitch of an adjoining dot), 1/12, and 1/4 rightward among drawing, 
respectively. 
[0005] 

Generally the thing whose dot train is a dot pitch and to which the gap can recognize now visually and exceeds about 
20% comes to be conspicuous, when it shifts about 10% as fault of record so that he can understand from drawing 13 . 
In addition, it is influenced by the color of ink whether a gap of a dot pitch is conspicuous. For example, a permissible 
dose [ as opposed to a gap in yellow ] is large (a gap cannot be easily conspicuous to other colors). 
[0006] 

while a head performs horizontally linear both-way migration to a record medium here - a record medium - the above- 
mentioned both-way migration direction and abbreviation « in the case of the serial method conveyed in the 
perpendicular direction, the following two kinds are known as the technique of solving the above dot pitch gaps, 
in addition - this specification -- a serial method setting - the both-way migration direction of a head - a main 
scanning direction -- giving a definition - this direction and abbreviation -- a perpendicular direction (the conveyance 
direction of a record medium) is defined as the direction of vertical scanning. 
[0007] 

Even if the 1 st technique has the gap of some of dot pitches, it is piling up dots so that the substrate of a record 
medium may disappear. That is, it is enlarging dot size (diameter of a dot) to a dot pitch. 
As long as the usual array is made, it can avoid generating a white stripe on an image, without being seldom 
conspicuous, even if the clearance between dots is filled and has an impact location gap of some dots if it is made the 
diameter of a dot more than root twice (diagonal line of a dot pitch) of a dot pitch according to this technique, assuming 
a dot to be circular. 



Drawing 14 is drawing showing the example at the time of setting the whole dot size as the root2 double strength of a 

dot pitch to a gap of the same dot train as drawing 13 . 

[0008] 

Moreover, the 2nd technique is technique called a "overprint." In this overprint, although the clearance between dots is 
not buried with the drop breathed out at once in order not to use a big dot as shown by the 1st technique, a clearance 
is filled with arranging a dot in piles so that the clearance between the dot trains arranged previously may be filled. 
Drawing 15 is drawing showing the condition when carrying out the overprint which is the 2nd technique. In drawing 15 , 
the dot from which a pattern differs is formed with a head which is formed at the time of different horizontal scanning, 
or is different. Since this overprint can be used not only in a main scanning direction but in the direction of vertical 
scanning, it can form an image from a small dot. 
[0009] 

Moreover, in the case of the Rhine method which formed the head to the serial method so that it might cover full [ of a 
record medium ] (near-full area in the main scanning direction of a serial method), a head is fixed and, usually, only a 
record medium is conveyed. 

In addition, in this specification, the conveyance direction of a record medium is defined as a main scanning direction in 
the Rhine method. 

In the Rhine method, if the head covering full [ of a record medium ] is formed in one with a silicon wafer, glass, etc., 
the list precision of an ink discharge part etc. can be raised. However, it is almost next to impossible for there to be 
various problems, such as the manufacture approach, a yield problem, an exoergic problem, and a cost problem, and 
to manufacture the head of such structure actually. 
[0010] 

for this reason, in carrying the Rhine head in an ink jet printer A small head chip (even if this also has various 
constraint and it is large, the list lay length of an ink discharge part is the limitation where 1 inch or less extent is 
practical.) It is known by installing more than one so that edges may be connected, and performing suitable signal 
processing for each head chip that it will be made to perform record which led to full [ of a record medium ] in the 
phase which carries out a print to a record medium (for example, patent reference 1 reference). 
[0011] 

[Patent reference 1] 

JP,2002-36522,A 

[0012] 

[Problem(s) to be Solved by the Invention] 

However, there are the following troubles in the above-mentioned Prior art. 

By the 1st technique (the technique of enlarging dot size) in a serial method, although it becomes strong to a location 
gap of a dot, as a result of dot size's becoming large, in the case of prints, such as a photograph for which a particle- 
like dot becomes easy to be visible and middle gradation is needed, there is a problem that a feeling of a rough deposit 
increases. 
[0013] 

Moreover, by the 2nd technique (overprint) in a serial method, since it is not necessary to enlarge dot size unlike the 
1st technique of the above, the feeling of a rough deposit of the whole image can be mitigated, and photograph image 
quality etc. can be raised. However, since many dots must be arranged in a main scanning direction and the direction 
of vertical scanning, there is a problem that the part and a recording rate become slow. In order to solve this problem, 
many ink discharge parts must be operated as much as possible at high speed, but when it is made such, there is a 
problem of being easy to cause the fall of dependability and increase of cost. 
[0014] 

Although it is possible to enlarge the diameter of a dot in the case of the Rhine method, and to mitigate dispersion in 
the regurgitation between ink discharge parts further again, there is the same problem as the 1st technique in the 
above-mentioned serial method. 

Moreover, in the case of the Rhine method, in order to join head chips together, there is a problem of being easy to 
produce an error at list spacing of an ink discharge part. Furthermore, the problem that an error arises in thickness etc. 
between head chips also in the lamination of a head chip is also produced. The effect by these errors may reach by 
several times the dispersion in the regurgitation angle of the liquid ink drop produced within a single head chip. 
[0015] 

In addition, since a head does not move in the case of the Rhine method, an overprint cannot be performed by 
recording the once recorded field again. That is, the 2nd technique in a serial method is not employable. 
An overprint is not impossible, if a record medium is taken in and out repeatedly (it is a idye sublimation printer etc. 
like) on condition that it restricts to a photograph etc. and the powerful record medium of chewiness is used as a 



special example here. However, since a certain amount of time amount will be required by the time the dot (ink which 
reached the target) arranged by the record medium dries unlike a idye sublimation printer, before ink fully dries, it is 
dangerous with an ink jet printer to take a record medium in and out, without also performing any protection. 
[0016] 

Furthermore, receipts and payments of a record medium are restricted to a special record medium, and cannot perform 
the above receipts and payments in record media, such as a regular paper. Moreover, since the Rhine method makes 
speed of a recording rate a merit, for having taken the record medium in and out in the Rhine method, a recording rate 
will fall and the meaning which adopted the Rhine method will be ****(ed). Therefore, in the case of the Rhine method, 
that an overprint is made will call it the feed direction of a record medium, i.e., a main scanning direction. 
[0017] 

And although it is possible to increase the gradient by performing the overprint in a main scanning direction in the case 
of the Rhine method, the overprint in a main scanning direction has the effectiveness of only raising a gradient, and 
does not contribute to equalization of regurgitation dispersion. On the other hand, in addition to the effectiveness of 
raising a gradient like the overprint in a main scanning direction, the overprint in the direction of vertical scanning also 
has the important effectiveness of equalization of regurgitation dispersion. 
[0018] 

That is, since all the pitches of the dot in the direction of vertical scanning call at a different ink discharge part, the 
dispersion is large [ since the pitch of the dot in a main scanning direction only puts in order the dot breathed out from 
the same ink discharge part the precision will become very good, but ]. 

For the above reasons, dispersion in an ink discharge part proper remains in the direction of a list of an ink discharge 
part by the Rhine method without vertical scanning, and there is a problem that it may be conspicuous as stripe 
nonuniformity. 
[0019] 

Therefore, the technical problem which this invention tends to solve is abolishing dispersion in a dot array using the 
technique (for example, an application for patent 2002-161928, an application for patent 2002-320861, and an 
application for patent 2002-320862) which can carry out the deviation regurgitation of the liquid ink drop already 
proposed by these artificers, and is preventing a stripe entering between dot trains as dispersion between discharge 
parts especially in the Rhine method. 
[0020] 

[Means for Solving the Problem] 

This invention solves an above-mentioned technical problem with the following solution means. 
Invention according to claim 1 which is one of this inventions In the specific direction, it has the head which can be 
deflected in two or more directions for the discharge direction of the drop breathed out from the liquid discharge part 
which has a nozzle, and is a maximum N individual (N) to one pixel field. It is liquid regurgitation equipment which the 
drop of a positive integer is made to reach the target, and forms the dot corresponding to the pixel field. M pieces by 
which a part of field [ at least ] of a drop which the impact target position of the drop of said specific direction in one 
pixel field reached enters in the pixel field (M) The discharge direction of the drop breathed out from said liquid 
discharge part is set up so that it may become one of locations among the locations where two or more integers differ. 
It is characterized by controlling the discharge direction of the drop breathed out from said liquid discharge part so that 
one of impact target positions may be determined at random among said impact target positions of M pieces and a 
drop may reach the determined impact target position for every drop breathed out from said liquid discharge part. 
[0021] 
(Operation) 

In the above-mentioned invention, each liquid discharge part of a head is formed in the direction in which plurality 
differs possible [ the regurgitation / a drop ]. 

Moreover, in one pixel field, the impact target position of a drop is set as a different location of M pieces in the specific 
direction. Here, even if a drop reaches any among different locations of M pieces, a part of drop [ at least ] is set up so 
that it may enter in the pixel field. 
[0022] 

And when a drop reaches a pixel field, one of locations is determined at random among the impact target positions of 
M pieces, and a drop reaches the determined location. 

Therefore, although a drop reaches the target so that it may be contained in a part of pixel field [ at least ], the drop 
which reached the target serves as a random location to a pixel field. Thereby, the bias of the impact location of the 
drop by dispersion in a liquid discharge part proper etc. is abolished, and it becomes a uniform thing without directivity 
as the whole dot array. 
[0023] 



[Embodiment of the Invention] 

Hereafter, 1 operation gestalt of this invention is explained with reference to a drawing etc. In addition, in this 
specification, a liquid ink drop" means the ink (liquid) of the slight amount (for example, several pico liter) breathed out 
from the nozzle 18 of the ink discharge part mentioned later. Moreover, a "dot" means that by which one liquid ink drop 
was reached the target and formed in record media, such as printing paper. A "pixel" is the smallest unit of an image 
and a "pixel field" turns into a dot formation field further again. 

Therefore, 1 or two or more liquid ink drops reach one pixel field, and one dot (1 gradation) which consists of one liquid 
ink drop, or two or more dots (the two or more floor tone) which consist of two or more liquid ink drops are formed. That 
is, one or more dots support one pixel field. And an image is formed in many pixels being arranged on a record 
medium. 

In addition, of course, one liquid ink drop may not reach a pixel field, either. Moreover, although it mentions later, in the 
pixel field where the liquid ink drop corresponds, each liquid ink drop may not enter completely and may be protruded 
from a pixel field. 
[0024] 

Below, 1 operation gestalt of the liquid regurgitation equipment by this invention is shown. Liquid regurgitation 
equipment is equipped with the delivery which carries out the regurgitation of the liquid of said liquid interior of a room 
by the liquid room in which the liquid which should be breathed out is held, the energy generation component which 
gives energy to the liquid in said liquid room, and said energy generation component. And the discharge direction of 
the liquid breathed out from said delivery is deflected by controlling the method of grant of the energy to the liquid by 
said energy generation component. For example, while said energy generation component constitutes the whole 
surface of said liquid room, it is controlling the energy distribution of the whole surface which makes energy act on a 
liquid, and it becomes possible to deflect the discharge direction of the liquid breathed out from said delivery of it. As 
the whole surface which makes energy act on a liquid as an energy generation component using two or more heater 
elements, using the field where two or more heater elements have been arranged, a difference is prepared in grant of 
the energy to two or more heater elements, and energy distribution is controlled by controlling this with the following 
operation gestalten. In addition, it cannot be overemphasized that the liquid regurgitation equipment used for this 
invention is not what is limited to the following operation gestalt. 
[0025] 

(Structure of a head) 

Drawing 1 is the decomposition perspective view showing the head 1 1 of the ink jet printer (only henceforth a "printer") 
which applied the liquid regurgitation equipment by this invention. In drawing 1 , although a nozzle sheet 17 is stuck on 
the barrier layer 16, it is disassembling and illustrating this nozzle sheet 17. 

In a head 1 1 , the substrate member 14 equips one field of the semi-conductor substrate 1 5 which consists of silicon 
etc., and this semi-conductor substrate 15 with the exoergic resistor 13 by which deposit formation was carried out. the 
conductor with which the exoergic resistor 13 was formed on the semi-conductor substrate 15 - it connects with the 
external circuit electrically through the section (not shown). 
[0026] 

Moreover, the barrier layer 16 consists of for example, a photosensitive cyclized-rubber resist or a dry film resist of an 
exposure hardening mold, and after a laminating is carried out to the whole field in which the exoergic resistor 13 of the 
semi-conductor substrate 15 was formed, it is formed by removing an unnecessary part according to a FOTORISO 
process. 

A nozzle sheet 17 is stuck on the barrier layer 16 further again so that two or more nozzles 18 may be formed, for 
example, it may be formed by the electrocasting technique by nickel and the location of a nozzle 18 may suit the 
location of the exoergic resistor 1 3, namely, so that a nozzle 1 8 may counter the exoergic resistor 1 3. 
[0027] 

The liquid ink room 12 consists of a substrate member 14, a barrier layer 16, and a nozzle sheet 17 so that the 
exoergic resistor 13 may be surrounded. That is, the substrate member 14 constitutes the bottom wall of the liquid ink 
room 12 among drawing, the barrier layer 16 constitutes the side attachment wall of the liquid ink room 12, and a 
nozzle sheet 17 constitutes the ceiling wall of the liquid ink room 12. Thereby, opening ****** of the liquid ink room 12 is 
carried out among drawing 1 in a right-hand side front side, and this opening field and ink passage (not shown) are 
opened for free passage. 
[0028] 

It usually has the exoergic resistor 13 arranged, respectively in the ink room 12 and each ink room 12 on a scale of a 
100-piece unit, and each of these exoergic resistor 13 can be chosen as a meaning by the command from the control 
section of a printer, and the one above-mentioned head 1 1 can be made to breathe out the ink in the liquid ink room 12 
corresponding to the exoergic resistor 13 from the nozzle 18 which counters the liquid ink room 12. 



[0029] 

That is, ink is filled from the ink tank (not shown) combined with the head 1 1 at the liquid ink room 12. And by passing 
a short time, for example, the pulse current between 1-3microsec(s), to the exoergic resistor 1 3, the ink air bubbles of a 
gaseous phase are generated into the part which the exoergic resistor 13 is heated quickly, consequently touches the 
exoergic resistor 13, and it is pushed away by the ink of a certain volume by expansion of the ink air bubbles (ink boils). 
Of this, the ink of the volume equivalent to the ink in which the above-mentioned push of the part which touches a 
nozzle 18 was kicked is breathed out from a nozzle 18 as a liquid ink drop, it reaches the target on printing paper, and 
a dot is formed. 
[0030] 

In addition, in this specification, the part which consists of an exoergic resistor 13 arranged in one the liquid ink room 
12 and this liquid ink room 12 and a nozzle 18 arranged in that upper part is called "an ink discharge part (liquid 
discharge part)." That is, a head 1 1 can be called what installed two or more ink discharge parts. 
[0031] 

Furthermore, with this operation gestalt, two or more heads 1 1 are arranged in crosswise [ of a record medium ], and 
the Rhine head is formed. Drawing 2 is the top view showing the operation gestalt of the Rhine head 10. In drawing 2 , 
four heads 11 {"N-1", N [ M N n ], 1 [ "N+1 n ], and n N+2 w ) are illustrated. In forming the Rhine head 10, it installs two or 
more parts (head chip) excluding a nozzle sheet 17 from a head 1 1 among drawing 1 . And the Rhine head 10 is 
formed in the upper part of these head chips by sticking one nozzle sheet 17 with which the nozzle 18 was formed in 
the location corresponding to each ink discharge part of all head chips. Here, among the pitch between nozzles in each 
edge of the adjoining head 1 1 , i.e., drawing 2 , in the A section detail drawing, each head 1 1 is arranged so that 
spacing between the nozzle 1 8 in the right end section of the Nth head 1 1 and the nozzle 1 8 in the left end section of 
the N+1st heads 1 1 may become equal to spacing between the nozzles 18 of a head 11. 
[0032] 

Then, the ink discharge part of this operation gestalt is explained more to a detail. 

Drawing 3 is the top view showing the ink discharge part of a head 1 1 in a detail more, and the sectional view of a side 
face. With the top view of drawing 3 , the dashed line is illustrating the nozzle 18. 

As shown in drawing 3 , with the head 1 1 of this operation gestalt, the exoergic resistor 13 divided into two is installed 
in one liquid ink room 1 2. Furthermore, the direction of a list of two divided exoergic resistors 1 3 is the direction of a list 
of a nozzle 18 (the inside of drawing 3 , longitudinal direction). 
[0033] 

Thus, when it has the exoergic resistor 13 divided into two in one liquid ink room 12 and time amount (gassing time 
amount) until each exoergic resistor 13 reaches the temperature at which ink is boiled is made into coincidence, ink 
boils in coincidence on two exoergic resistors 13, and a liquid ink drop is breathed out in the direction of a medial axis 
of a nozzle 18. 

On the other hand, if time difference is given to the gassing time amount of two divided exoergic resistors 13, ink will 
not boil in coincidence on two exoergic resistors 13. Thereby, the discharge direction of a liquid ink drop shifts [ of a 
nozzle 18 ] from a medial axis, and is deflected and breathed out. A liquid ink drop can be made to reach the location 
[ location / when a liquid ink drop is breathed out without a deviation by this / impact ] shifted. 
[0034] 

Drawing 4 is drawing explaining the deviation of the discharge direction of a liquid ink drop. In drawing 4 , if the liquid 
ink drop i is perpendicularly breathed out to the regurgitation side of the liquid ink drop i, the liquid ink drop i will be 
breathed out without a deviation among drawing 4 like the arrow head shown by the dotted line. On the other hand, 
when the discharge direction of the liquid ink drop i deviates and distance of a before [ the Pth page (impact side of the 
liquid ink drop i) of the printing paper whose regurgitation include angles are a regurgitation side and a record medium 
when only theta shifts from a vertical position (the inside of drawing 4 , Z1 or Z 2-way) ] is set to H (H is almost fixed), it 
is the impact location of the liquid ink drop i, 
deltaL=Hxtantheta 
It becomes **** gap ******. 

Thus, when the discharge direction of the liquid ink drop i shifts only in a perpendicular direction to theta, the impact 

location of a liquid ink drop will shift [ only deltaL ]. 

[0035] 

Drawing 5 (a) and (b) are graphs which show the relation between the gassing time difference of the ink of the exoergic 
resistor 13 divided into two, and the regurgitation include angle of ink, and show the simulation result by the computer. 
It sets in this graph and is the direction of X (the direction of X shown with the graph axis of ordinate theta x.). cautions; 

it is not the semantics of the axis of abscissa of a graph - the direction of a list of a nozzle 18 (the side-by-side 
installation direction of the exoergic resistor 13) -- it is -- the direction (the direction of Y shown by graph axis-of- 



ordinate thetay.) of Y Cautions; it is not the semantics of the axis of abscissa of a graph. It is a direction (the 
conveyance direction of printing paper) perpendicular to the direction of X. Moreover, drawing 5 (c) is actual 
measurement data at the time of setting as an axis of abscissa the difference of the amount of currents between the 
exoergic resistors 13 divided into two, i.e., the deflecting current, as gassing time difference of the ink of the exoergic 
resistor 1 3 divided into two, and setting an axis of ordinate as the amount of deviations in the impact location of ink (it 
being surveyed using Above H as about 2mm) as a regurgitation include angle (the direction of X) of ink. In drawing 5 
(c), said deflecting current was superimposed on exoergic resistor 13 of one of the two, having used the principal 
current of the exoergic resistor 1 3 as 80mA, and the deviation regurgitation of ink was performed. 
[0036] 

In having time difference in the direction of a list of a nozzle 18 at gassing of the exoergic resistor 13 divided into two, 
as shown in drawing 5 , the regurgitation include angle of ink becomes less perpendicular, and the regurgitation 
include angle theta x (what is the amount of gaps from a perpendicular and is equivalent to theta of drawing 4 ) of the 
ink in the direction of a list of a nozzle 18 becomes large with gassing time difference. 
Thus, the exoergic resistor 13 divided into two is formed, and if the amount of currents passed to each exoergic 
resistor 13 is changed, it is controllable so that time difference arises in the gassing time amount on two exoergic 
resistors 13. And the discharge direction of ink can be deflected according to this time difference. 
[0037] 

Next, how to deflect the discharge direction of a liquid ink drop is explained more concretely. 

Although drawing 6 was constituted so that the gassing time difference of two divided exoergic resistors 13 could be 

set up, it shows 1 operation gestalt. It enables it to set the discharge direction of a liquid ink drop as eight steps in this 

example by having enabled it to set the current value difference which flows the deviation direction of a liquid ink drop 

to resistance Rh-A and resistance Rh-B using the control signal of a triplet as eight kinds. 

[0038] 

In drawing 6 , resistance Rh-A and Rh-B are resistance of the exoergic resistor 13 divided into two, and both are 
connected to the serial. The resistance power source Vh is a power source for giving an electrical potential difference 
to resistance Rh-A and Rh-B. 
[0039] 

The regurgitation control circuit 50 is controlling the current value difference which flows to resistance Rh-A and 
resistance Rh-B, is a circuit for controlling the discharge direction of a liquid ink drop, and is equipped with M1-M21 as 
a transistor. Transistors M4, M6, M9, M11, M14, M16, M19, and M21 are PMOS transistors, and others are NMOS 
transistors. Transistors M19 and M21 constitute current Miller circuit (henceforth "CM circuit"), respectively in 
transistors M4 and M6, transistors M9 and M1 1 , transistors M14 and M16, and a list. Therefore, the regurgitation 
control circuit 50 is equipped with 4 sets of CM circuits. 
[0040] 

For example, since the gate of the gate of a transistor M6, a drain, and a transistor M4 is connected, the always same 
electrical potential difference is built over transistors M4 and M6, and it consists of CM circuits which consist of 
transistors M4 and M6 so that the almost same current may flow. The same is said of other CM circuits. 
Moreover, transistors M3 and M5 function as the differential amplifier of CM circuit which consists of transistors M4 and 
M6, i.e., a switching element, (henceforth "the 2nd switching element"). Here, the 2nd switching element is for flowing a 
current between resistance Rh-A and Rh-B through CM circuit, or making a current flow out of between resistance Rh- 
A and Rh-B. 

Moreover, it is the 2nd switching element of CM circuit where transistors M18 and M20 become transistors M8 and 
M10, transistors M13 and M15, and a list from transistors M19 and M21 at transistors M9 and M11, transistors M14 
and M16, and a list, respectively. 
[0041] 

In CM circuit which consists of transistors M4 and M6, and the transistors M3 and M5 which are the 2nd switching 
element, the drains of transistors M4 and M3 and transistors M6 and M5 are connected. The same is said of other 2nd 
switching element. 
[0042] 

The drain of transistors M3, M8, M13, and M18 is connected to the drain of the transistors M4, M9, M14, and M19 
which constitute a part of CM circuit, and the list further again at the middle point of resistance Rh-A and Rh-B. 
[0043] 

Moreover, transistors M2, M7, M12, and M17 serve as a constant current source of each CM circuit, respectively, and 
the drain is connected to the source and the backgate of transistors M3, M8, M13, and M18, respectively. 
The drain is connected to resistance Rh-B and a serial, a transistor M1 is turned on when the regurgitation activation 
input switch A is set to 1 (ON), and it is constituted further again so that a current may be passed to resistance Rh-A 



and Rh-B. That is, a transistor M1 functions as a switching element (henceforth "the 1st switching element") which 

carries out ON/OFF of the supply of the current to resistance Rh-A and Rh-B. 

[0044] 

Moreover, the output terminal of the AND gates X1-X9 is connected to transistors M1, M3, and M5 and the gate of .., 
respectively. In addition, although the AND gates X1-X7 are 2 input type things, the AND gates X8 and X9 are 3 input 
type things. At least one of the input terminals of the AND gates X1-X9 is connected with the regurgitation activation 
input switch A. 
[0045] 

One input terminal is connected with deviation direction changeover switch C among the XNOR gates X10, X12, X14, 
and X16, and other one input terminal is connected with the deviation control switches J1-J3 or the regurgitation angle 
amendment switch S further again. 

Deviation direction changeover switch C (the deviation direction change means) is a switch for changing which deflects 
the discharge direction of a liquid ink drop in the direction of a list of a nozzle 18. If deviation direction changeover 
switch C is set to 1 (ON), one input of the XNOR gate X10 will be set to 1 . 

Moreover, the deviation control switches J1-J3 are switches for determining the amount of deviations when deflecting 
the discharge direction of a liquid ink drop, respectively, for example, if an input terminal J3 is set to 1 (ON), one of the 
inputs of the XNOR gate X10 will turn into 1 . 
[0046] 

Furthermore, each output terminal of the XNOR gates X10-X16 is connected to the AND gates X3 and X5 and one 
input terminal of .. through NOT-gate X1 1 , X1 3, and .. while connecting with the AND gates X2 and X4 and one input 
terminal of .. Moreover, one of the input terminals of the AND gates X8 and X9 is connected with the regurgitation 
angle amendment switch K. 
[0047] 

The deviation amplitude-control terminals B are the transistors M2 and M7 used as the constant current source of each 
CM circuit and a terminal which determines the current value of .., and are connected to transistors M2 and M7 and 
the gate of .. further again, respectively. If the suitable electrical potential difference (Vx) for the deviation amplitude- 
control terminal B is impressed, since Vgs (electrical potential difference between the gate-sources) will be given to 
transistors M2 and M7 and the gate of .., a current flows to transistors M2 and M7 and .. Here, since transistors M2 and 
M7 differ from the transistor count by which .. is respectively connected to juxtaposition, it is a number of ratios shown 
in each transistors M2 and M7 and the parenthesis of .. among drawing 6 , and a current comes to flow from M2 from a 
transistor M3 P and a transistor M8 to M7 and .., respectively. 
[0048] 

Moreover, the source of a transistor M1 connected to resistance Rh-B and the transistors M2 and M7 used as the 

constant current source of each CM circuit, and the source of .. are grounded in the ground (GND). 

[0049] 

In the above configuration, the figure of "xN (N= 1, 2 and 4, or 50)" given to each transistors M1-M21 with the 
parenthesis document It is shown that the juxtaposition condition of a component is shown, for example, "x1" (M1 2- 
M21) has a standard component, and it is shown that "x2" (M7-M1 1) has a component equivalent to what connected 
two standard components to juxtaposition. Hereafter, it is shown that "xN" has a component equivalent to what 
connected the standard component N individual to juxtaposition. 
[0050] 

Thereby, since transistors M2, M7, M12, and M17 are "x4", "x2", "x1", and "x1", respectively, if an electrical potential 
difference suitable between the gate of these transistors and a ground is given, each drain current will become the ratio 
of 4:2:1:1. 
[0051] 

Next, although actuation of the regurgitation control circuit 50 is explained, only paying attention to the transistors M3 
and M5 which are the switching element, it explains the beginning as CM circuit which consists of transistors M4 and 
M6. 

The regurgitation activation input switch A is set to 1 (ON) only when carrying out the regurgitation of the liquid ink drop. 
Moreover, with this operation gestalt, when carrying out the regurgitation of the liquid ink drop from one nozzle 18, the 
regurgitation activation input switch A is set to 1 (ON), and power is supplied only for the period for 1 .5 microseconds 
(1/64) to resistance Rh-A and Rh-B from the resistance power source Vh (5V). Moreover, for 94.5 microseconds 
(63/64), the regurgitation activation input switch A is set to 0 (OFF), and is applied at the supplement period of the ink 
to the liquid ink room 1 2 of the ink discharge part which breathed out the liquid ink drop. 
[0052] 

For example, since the output of the XNOR gate X10 is set to 1 when it is A= 1, B=Vx (analog voltage), C= 1, and J3=1, 



A= 1 is inputted into the AND gate X2 as this output 1 , and the output of the AND gate X2 is set to 1 . Therefore, a 
transistor M3 is turned on. 

Moreover, since the output of NOT-gate X1 1 is 0 when the output of the XNOR gate X1 0 is 1 , and A= 1 becomes the 
input of the AND gate X3 with this output 0, the output of the AND gate X3 is set to 0, and a transistor M5 serves as 
OFF. 
[0053] 

Therefore, since the drains of transistors M4 and M3 and the drains of transistors M6 and M5 are connected, when a 
transistor M3 is ON and M5 is OFF as mentioned above, a current flows from resistance Rh-A to a transistor M3, but in 
a transistor M6, since a transistor M5 is OFF, a current does not flow. Furthermore, when a current does not flow to a 
transistor M6 with the property of CM circuit, a current does not flow to a transistor M4, either. Moreover, since a 
transistor M2 is ON, in an above-mentioned case, a current flows from a transistor M3 only M2 among transistors M3, 
M4, M5, and M6. 
[0054] 

In this condition, if the electrical potential difference of the resistance power source Vh is built, a current will not flow to 
transistors M4 and M6, but a current will flow to resistance Rh-A. Moreover, since a current flows to a transistor M3, a 
current branches to a transistor M3 and resistance Rh-B side, after flowing resistance Rh-A. After the current which 
flowed to the transistor M3 side flows the transistor M2 which has determined the flowing current value, it is sent to a 
ground. Moreover, after the current which flowed resistance Rh-B flows the transistor M1 which is ON, it is sent to a 
ground. Therefore, the current which flows to resistance Rh-A and resistance Rh-B serves as Rh-A>Rh-B. 
[0055] 

Although it is the case of C= 1 , the above is as follows when it is next C= 0 (the other switches A and J3 are set to 1 
like the above) (i.e., when only the input of deviation direction changeover switch C is changed). 
When it is C= 0 and J3=1 , the output of the XNOR gate X1 0 is set to 0. Thereby, since the input of the AND gate X2 is 
set to (0, 1 (A= 1)), the output is set to 0. Therefore, a transistor M3 serves as OFF. 

Moreover, if the output of the XNOR gate X1 0 is set to 0, since the output of NOT-gate X1 1 will be set to 1 , the input of 

the AND gate X3 is set to (1 , 1 (A= 1)), and a transistor M5 is turned on. 

[0056] 

Although a current flows to a transistor M6 when a transistor M5 is ON, a current flows from the property of this and 
CM circuit also to a transistor M4. 

Therefore, a current flows according to the resistance power source Vh to resistance Rh-A, a transistor M4, and a 
transistor M6. And all the currents that flowed to resistance Rh-A flow to resistance Rh-B (since a transistor M3 is OFF, 
the current which flowed out resistance Rh-A does not branch to a transistor M3 side). Moreover, since a transistor M3 
is OFF, the current which flowed the transistor M4 flows into a resistance Rh-B side altogether. The current which 
flowed to the transistor M6 flows to a transistor M5 further again. 
[0057] 

As mentioned above, when it was C= 1, the current which flowed resistance Rh-A branched and flowed into the 
resistance Rh-B and transistor M3 side, but when it is C= 0, the current which flowed the transistor M4 besides [ which 
flowed resistance Rh-A ] a current enters into resistance Rh-B. Consequently, the current which flows to resistance Rh- 
A and resistance Rh-B serves as Rh-A<Rh-B. And the ratio serves as symmetry by C= 1 and C= 0. 
[0058] 

The gassing time difference on the exoergic resistor 13 divided into two can be established by changing the amount of 
currents which flows to resistance Rh-A and resistance Rh-B as mentioned above. Thereby, the discharge direction of 
a liquid ink drop can be deflected. 

Moreover, the deviation direction of a liquid ink drop can be changed to the position of symmetry in the direction of a 

list of a nozzle 18 by C= 1 and C= 0. 

[0059] 

In addition, although the above explanation is a time of only the deviation control switch J3 being ON/OFF, if ON/OFF 
of the deviation control switches J2 and J1 is carried out further, it can set up the amount of currents passed to 
resistance Rh-A and resistance Rh-B still more finely. 

That is, although the current passed to transistors M4 and M6 is controllable by the deviation control switch J3, the 
current passed to transistors M9 and M1 1 is controllable by the deviation control switch J2. The current passed to 
transistors M14 and M16 can be controlled by the deviation control switch J1 further again, 
[0060] 

And as mentioned above, to each transistor, a transistor M4, the M6:transistor M9, the M11:transistor M14, and the 
drain current of the ratio of M16=4:2:1 can be passed. This uses the triplet of the deviation control switches J1-J3 for 
the deviation direction of a liquid ink drop. (J1, J2, J3) It can be made to change to = (0, 0, 0), (0, 0, 1), (0, 1, 0), (0, 1, 



1), (1, 0, 0), (1,0, 1), (1, 1, 0), and eight steps that reach (1, 1, 1). 

Furthermore, if the electrical potential difference given between the gate of transistors M2, M7, M12, and M17 and a 
ground is changed, since the amount of currents is changeable, the ratio of the drain current which flows to each 
transistor can change the amount of deviations per step with 4:2:1 . 
[0061] 

In addition to the impact location of a liquid ink drop when a liquid ink drop is breathed out without a deviation 
(perpendicularly to the field of the record medium of liquid ink drops, such as printing paper), a liquid ink drop is 
deflected from a nozzle 18 to one side by this, and the regurgitation can also be carried out, it can be made to be able 
to deviate to the other side further, and the regurgitation can also be carried out. In the example of drawing 6 , the 
impact location of eight places and a liquid ink drop can be changed to one side, and the deviation direction of a liquid 
ink drop can be further changed to the position of symmetry in the direction of a list of a nozzle 18 by C= 1 and C= 0. 
And a liquid ink drop can be made to reach the location of arbitration among these eight locations according to the 
input value of J1, J2, and J3. 
[0062] 

In addition, although the example which makes eight steps deflect the discharge direction of a liquid ink drop using the 
control signal of a triplet was given in the example of drawing 6 , with this operation gestalt, the circuit shown in 
drawing 6 is applied, and the regurgitation of the liquid ink drop is carried out so that a liquid ink drop may reach the 
location of one of **** of a different impact target position of M pieces. 
[0063] 

The direction of a list of the nozzle 18 corresponding to [ using the configuration explained above ] one pixel field at this 
operation gestalt (the specific direction in this invention.) the main scanning direction in the Rhine method - 
abbreviation - perpendicular direction. It has set up so that the impact target position of a liquid ink drop may turn into 
one of locations among the locations where M individuals (M is two or more integers) by which a part of field [ at least ] 
of the drop which reached the target enters in the pixel field differ. That is, while setting up the impact target position of 
M pieces in one pixel field, the discharge direction of a liquid ink drop is deflected so that a liquid ink drop may reach 
one of locations among the impact target position of M pieces. 

In addition, with this operation gestalt, the impact target position of M pieces shall be assigned at intervals of 1/M of the 

array pitch of an ink discharge part. 

[0064] 

Furthermore, it determines at random whether a liquid ink drop is made to reach which location among the impact 
target positions of M pieces (** which does not have regularity irregularly). As an approach of determining at random, 
although various approaches are mentioned, with this operation gestalt, one of locations is determined among different 
impact target positions of M pieces using the random-number-generation circuit 22 mentioned later. 
[0065] 

Furthermore, when making two or more liquid ink drops reach one pixel field (i.e., when performing the print of the two 
or more floor tone), one of impact target positions is determined at random among the impact target positions of M 
pieces, and a liquid ink drop is made to reach the determined location for every liquid ink drop. 
drawing 7 is the top view showing the condition of having made the liquid ink drop reaching one of locations to one 
pixel field among the impact target positions where M individuals differ, and is drawing showing the conventional 
impact condition (inside of drawing, left-hand side), and the impact condition (inside of drawing, right-hand side) of this 
operation gestalt by comparison. In drawing 7 , the field of the square enclosed with a broken line is a pixel field. 
Moreover, it is circular and what is shown is the liquid ink drop which reached the target. 
[0066] 

First, by the conventional print, when a regurgitation instruction is 1 (i.e., when it is 1 gradation), a liquid ink drop 
reaches a pixel field so that a liquid ink drop may enter mostly in a pixel field (the magnitude of the liquid ink drop which 
reached the target is illustrated in drawing 7 in the magnitude inscribed in in a pixel field). 
[0067] ~ 

on the other hand, with this operation gestalt, the regurgitation of the liquid ink drop is carried out so that one of 
locations may be reached among the impact target positions of M individual of the direction of a list of a nozzle 1 8. At 
the example of drawing 7 , it is the impact target position of M= 8 pieces of one pixel field (one of eight pieces), since it 
corresponds without an impact location, a different impact location of seven pieces is illustrated substantially. The 
condition that the liquid ink drop reached one determined impact location inside is shown (the circle shown as a 
continuous line is the location which the liquid ink drop actually reached among drawing, and, as for the circle shown 
with other broken lines, other impact target positions are shown). In this example, among drawing, it counts from the 
left, it is decided that it will be the 2nd location, and the condition that the liquid ink drop reached this determined 
location is illustrated. 



[0068] 

Moreover, when a regurgitation instruction is 2, a liquid ink drop is made to reach the pixel field in piles further. In 
addition, in the example of drawing 7 , the condition that only 1 graduation shifted in the pixel field at the bottom is 
illustrated in consideration of delivery of printing paper. 

and a liquid ink drop [ which reached the target first by the conventional approach when a regurgitation instruction was 
2 ), and abbreviation same rank top -- (longitudinal direction - setting a gap - there is nothing --) - the 2nd liquid ink 
drop reaches the target. 
[0069] 

on the other hand, as mentioned above in the case of this operation gestalt, although the location where the first liquid 
ink drop was determined at random is reached, also in the 2nd [ further ] liquid ink drop, an impact location is 
determined as the impact location of the first liquid ink drop at random independently (separate from the first liquid ink 
drop » independent), and a liquid ink drop reaches the determined location. In the example of drawing 7 , the 2nd 
liquid ink drop shows the example which reached the target in the center of a pixel field in the longitudinal direction. 
[0070] 

When a regurgitation instruction is 3, it is also the same as that of the time of the above-mentioned regurgitation 
instruction being 2 further again. By the conventional approach, three liquid ink drops reach the target in one pixel field, 
without the impact location of a liquid ink drop shifting to a longitudinal direction. However, with this operation gestalt, 
when a regurgitation instruction is 3, also in the 3rd liquid ink drop, an impact target position is determined regardless 
of the impact location of the 1st and the 2nd liquid ink drop, and a liquid ink drop reaches the determined location. 
[0071] 

If a liquid ink drop is made to reach the target as mentioned above, when arranging a dot and forming an image, 
generating of the stripe resulting from dispersion in the property of an ink discharge part etc. is abolished, it cannot be 
conspicuous and dispersion can be carried out. 

Although the array is microscopically uneven as a result of losing the regularity of the impact location of a liquid ink 
drop and arranging each liquid ink drop at random, it becomes uniform and isotropic macroscopic rather and dispersion 
stops namely, being conspicuous. 
[0072] 

Therefore, there is effectiveness which carries out the mask of the dispersion by the regurgitation property of the liquid 
ink drop of each ink discharge part. Since the whole serves as a regular pattern and a dot is arranged when not 
randomized, the part which disturbs the regularity is easy to be checked by looking. Especially, in stippling, although 
the shade of a color is expressed by the surface ratio of a dot and a substrate (part which is not covered with the dot of 
printing paper), it becomes that it is easy to be checked by looking the more the more how depending on which the part 
of a substrate remains becomes regular. 

On the other hand, if it is irregular and a dot is arranged at random, the array will become in extent which changed for a 

while that it is hard to be checked by looking. 

[0073] 

Moreover, two or more above-mentioned Rhine heads 10 are formed, and in having the color line head which supplied 

the ink of a color different every Rhine head 10, there is the following effectiveness further. 

In a color ink jet printer, when forming a dot in piles, in order to make it moire not generate two or more liquid ink drops, 

an impact location precision severe beyond monochrome is searched for. However, if a liquid ink drop is arranged at 

random like this operation gestalt, it is not generated but the problem of moire can be stopped to a simple color gap. 

Therefore, degradation of the image quality by generating of moire can be prevented. 

[0074] 

By the serial method which performs the overprint which drives a head repeatedly to a main scanning direction, and 
piles up the liquid ink drop especially, although moire seldom becomes a problem, in the case of the Rhine method, 
moire poses a problem. Then, if a method of making a liquid ink drop reach the target at random like this operation 
gestalt is adopted, since moire will stop being able to appear easily, implementation of the ink jet printer of the Rhine 
method can be made easy. 
[0075] 

The total amount of ink which reaches printing paper by making a liquid ink drop reach the target at random further 
again can shorten the drying time of the same liquid ink drop which reached the target since the impact range of a 
liquid ink drop spread but. Especially, in the case of the Rhine method, it is one with a print rate quicker (print time 
amount is short) than a serial method, and the effectiveness is remarkable. 
[0076] 

Although the above is the case where the impact location of a liquid ink drop is made random in the direction of a list of 
a nozzle 18, in the feed direction (abbreviation to the direction of a list of a nozzle 18 perpendicular direction) of not 



only the direction of a list of a nozzle 18 but printing paper, the impact location of a liquid ink drop may be arranged at 

random. 

[0077] 

In the feed direction of printing paper, when arranging a maximum of N liquid ink drops (this operation gestalt N= 8) in 
piles to one pixel field, drawing 8 is the top view showing the example arranged at random, shows the conventional 
approach among drawing to left-hand side like drawing 7 , and shows the approach in this operation gestalt among 
drawing to right-hand side. This example shows the condition that the liquid ink drop reached one location determined 
among the impact target positions (one of eight pieces corresponds without an impact location) of N= 8 pieces like 
drawing 7 . 

In addition, with this operation gestalt, the regurgitation possible period of N time is assigned to one pixel field in the 

main scanning direction. 

[0078] 

First, in the conventional approach, when a regurgitation instruction is 1, it is the same as that of an above-mentioned 
case. On the other hand, in the case of this operation gestalt, the impact target position of the liquid ink drop in one 
pixel field is set as a maximum N individual among drawing in the vertical direction (it is a perpendicular direction to the 
feed direction of printing paper, a main scanning direction, or the direction of a list of a nozzle 18), is determined at 
random [ any one ] of them, and it is made to make a liquid ink drop reach the determined location. 
[0079] 

In drawing 8 , with this operation gestalt, when a regurgitation instruction is 1, the example which made the liquid ink 
drop reach the 2nd impact target position from a top is shown. 

In addition, what is necessary is not to deflect a discharge direction using a circuit which was mentioned above, to take 
timing with delivery of printing paper, and just to give a regurgitation instruction to a head 1 1 , in making a liquid ink 
drop reach the target at random in the feed direction of printing paper. For example, in drawing 8 , the location as for 
which the core of a pixel field and the core of a liquid ink drop carry out abbreviation coincidence is made into a criteria 
location, and the regurgitation time difference when shifting an impact location by 1 graduation is set to deltaT among 
drawing 8 . 
[0080] 

In this case, among drawing 8 , with this operation gestalt in case a regurgitation instruction is 1 , since only 2 
graduations should make a liquid ink (early) drop reach the target upwards from a criteria location, only 2xdeltaT 
should carry out the regurgitation of the liquid ink drop early from the regurgitation timing of criteria. Since only 3 
graduations should make a liquid ink (late) drop reach the target downward from a criteria location contrary to this 
when carrying out the regurgitation of the liquid ink drop to the bottom side in a pixel field, only 3xdeltaT should carry 
out the regurgitation of the liquid ink drop late from the regurgitation timing of criteria. 
[0081] 

Similarly, by the conventional approach, when a regurgitation instruction is 2, although it is the same as drawing 7 , 
also in the regurgitation of the 2nd liquid ink drop, the regurgitation of the first liquid ink drop determines an impact 
location at random independently, and carries out the regurgitation of the liquid ink drop to the location with this 
operation gestalt. In the example of drawing 8 , the impact location of a liquid ink drop in case a regurgitation 
instruction is 2 shows the condition of having shifted to the bottom, to the criteria location. 
[0082] 

Since the combination of a pattern in case the number of regurgitation is K serves as the number of combination when 
taking out K pieces out of N individual to zero regurgitation instruction - N in this way, 
NCK=NPK/K! 
It becomes. 

Therefore, the probability for the same random pattern to occur to the same regurgitation instruction, 

1/NCK 

It becomes. 

[0083] 

While it will be hard coming to check dispersion by looking if the impact location of a liquid ink drop is made random as 
mentioned above, equalization of regurgitation power and equalization of ink supply can be attained. 
In the case of the thermal method which the exoergic resistor 13 is heated [ method ] and makes a liquid ink drop 
breathe out like this operation gestalt, remarkable energy is needed at the time of the regurgitation of a liquid ink drop. 
For example, it is per ink discharge part and about 0.7-0.8W. When many heads 1 1 which have such a property are 
installed and the Rhine head 10 is constituted, power concentration will arise, and the load of a power source will 
become very large. However, since the number of ink discharge parts in the timing of coincidence breathed out can be 
lessened on a time-axis by randomizing regurgitation timing like this operation gestalt, power concentration can be 



eased. 
[0084] 

Moreover, although it is common not only to a thermal method but a piezo method, the passing speed of the ink in ink 
passage also becomes quick, so that a print rate becomes quick like the Rhine head 10. And if ink is supplied at a 
stretch in ink passage, since the atmospheric pressure of the ink in ink passage will fall, the problem of becoming easy 
to generate the air bubbles which have melted in ink arises. These fluctuation turns into fluctuation of a meniscus, it will 
appear and the liquid ink drop measure breathed out will change. Therefore, as for migration of the ink in ink passage, 
it is desirable to carry out at a low speed on the average as much as possible. And like this operation gestalt, if 
regurgitation timing is randomized, equalization of the amount of supply of the ink from ink passage can be attained. 
[0085] 

Moreover, as were shown in drawing 8 and drawing 7 explained that the impact location of the liquid ink drop to a pixel 
field was changed at random to the feed direction (abbreviation to the direction of a list of a nozzle 1 8 perpendicular 
direction) of printing paper If it performs to coincidence that a liquid ink drop changes the impact location of the liquid 
ink drop to deviation discharge and a pixel field at random to the direction of a list of a nozzle 18, the impact location of 
a liquid ink drop is randomized more, and can heighten the effectiveness of the randomization. 
[0086] 

Drawing 9 is a top view explaining the example in this case, left-hand side shows the conventional approach among 
drawing, and right-hand side shows the approach of this operation gestalt. 

If the conventional approach is adopted, the impact target position of a liquid ink drop does not vary in the direction of a 
list of a nozzle 1 8, or the direction perpendicular to this, on the other hand - this operation gestalt - the direction of a 
list (the inside of drawing, longitudinal direction) and this direction of a nozzle 18 - abbreviation - since a liquid ink 
drop is made to reach the target in the perpendicular direction (the inside of drawing, the vertical direction) at random, 
an impact location will vary in any direction. With this operation gestalt, the large field by the radius of a dot expanded 
around the area of a pixel field turns into a field which a liquid ink drop may reach. Thereby, the clearance between 
adjoining dots can be filled now at random. 
[0087] 

Drawing 10 is drawing explaining the outline of the control at the time of making a liquid ink drop reach the target at 
random as mentioned above. In drawing 10 , the outline of control by the conventional method is illustrated collectively. 
In drawing 10 , the record signal generation map 21 is for determining whether a liquid ink drop is made to reach which 
location in the feed direction of printing paper. For example, when making two liquid ink drops reach the target to one 
pixel field, it is among drawing 8 for determining whether to carry out to two [ which ] in the location of N individual. 
According to this record signal generation map 21, the regurgitation timing in the feed direction of printing paper is 
controlled. 
[0088] 

By the conventional approach, a regurgitation instruction is only sent to a head based on a record signal generation 
map. On the other hand, with this operation gestalt, a regurgitation instruction is sent to a head 11 through the record 
signal generation map 21 and the random-number-generation circuit 22. That is, in the direction of a list of a nozzle 18, 
the deviation direction (impact target position of a liquid ink drop) is determined at random through the random- 
number-generation circuit 22, and a deviation instruction is sent to a head 1 1 . 
[0089] 

With reference to the record signal generation map 21, it determines to which regurgitation timing the regurgitation of 
the liquid ink drop is carried out, and a regurgitation instruction is sent to a head 1 1 at coincidence, while deflecting a 
liquid ink drop at random and breathing it out in the direction of a list of a nozzle 18 to a pixel field by this - the 
direction - abbreviation - it is breathed out to random regurgitation timing also to a perpendicular direction (main 
scanning direction), therefore, it was shown in drawing 9 to the pixel field - as -- the direction of a list and this direction 
of a nozzle 18 - abbreviation - it is randomized and reaches the target in the perpendicular direction. 
[0090] 

Then, how to give the deviation regurgitation instruction of a liquid ink drop is explained. 

In principle, although what is necessary is just to give a deviation regurgitation instruction independently for every ink 

discharge part, in order to make the liquid ink drop from each ink discharge part reach a different location of M pieces, 

a log2 M piece bit is needed. For example, a triplet is needed when referred to as M= 8 like the example mentioned 

above. 

[0091] 

If different timing, an electrical potential difference, and data are required from all ink discharge parts, since hundreds 
of ink discharge parts are arranged at least by one head 1 1 , a head 1 1 will enlarge performing these wiring of all 
extremely, and it will become impossible actually at it. So, it constitutes from this operation gestalt so that the discharge 



direction of all ink discharge parts may be controlled by the signal which connected the bit in the isotopy of all ink 
discharge parts in common, and controlled the discharge direction of each ink discharge part, or was made serial. 
[0092] 

Drawing 1 1 is drawing showing the connection condition for every ink discharge part in this operation gestalt. In this 
example, it carries out to M= 8, i.e., a triplet, and each bit is set to J1, J2, and J3. Moreover, in drawing 1 1 , four ink 
discharge part A-D is illustrated. 

Although each bit (J1-J3) is connected to juxtaposition and controlled by the triplet also on the whole at this time, a 
signal is made serial and you may make it wiring of one distribute a signal in circuit. Even if it adopts such a connection 
method, it is based on the following reasons that an adjoining ink discharge part can be randomized by different pattern. 
[0093] 

First, it is to drive all the connected ink discharge parts to coincidence, and to make a liquid ink drop breathe out in the 
point which is not carried out. Moreover, although two or more ink discharge parts driven to coincidence exist, an 
adjoining ink discharge part is not chosen as an ink discharge part driven to coincidence. It is because the probability 
for an adjoining ink discharge part to become the randomized same pattern further again is low. 
[0094] 

Usually, although coincidence is made to breathe out a liquid ink drop from two or more ink discharge parts, the ink 
discharge part from which the ink discharge part chosen at this time was separated to some extent is chosen. Here, if a 
liquid ink drop is breathed out from one ink discharge part, propagation and an adjoining ink discharge part will receive 
[ the vibration at the time of the regurgitation ] the effect in a liquid ink room or ink passage. 
[0095] 

This effect serves as fluctuation of a meniscus (location of the liquid ink side in a nozzle), and appears, and if a liquid 
ink drop is made to breathe out where a meniscus is changed, since the magnitude of the dot which reached the target 
will change, such regurgitation is avoided. For this reason, if a liquid ink drop is breathed out from one ink discharge 
part, it would control not to make a liquid ink drop breathe out until fluctuation of a meniscus is subsided, and the ink 
discharge part located in the distant location as an ink discharge part which carries out the regurgitation of the liquid ink 
drop to coincidence will be chosen from the ink discharge part contiguous to that ink discharge part. Since an adjoining 
ink discharge part does not carry out the regurgitation of the liquid ink drop to coincidence with the signal by this even if 
it sends the signal of a triplet to all ink discharge parts at coincidence, there is especially no problem. 
[0096] 

In addition, when the signal given to an adjoining ink discharge part may completely become the same, two or more 
record signal generation maps 21 are formed beforehand, and it is changed and you may make it use by graphical 
data etc. Moreover, when the number of impact of the same liquid ink drop is given to the pixel field which adjoins, for 
example, you may make it the regurgitation instructions of the adjoining ink discharge part differ. Furthermore, the 
regurgitation pattern of an adjoining pixel field may be made to differ as what will be different in a deviation instruction 
by the time a liquid ink drop is breathed out from an adjoining ink discharge part. 
[0097] 

Although it is the case of the Rhine method with which only the part equivalent to full [ of printing paper ] installed the 
head 1 1 as the operation gestalt explained above was shown in drawing 2 , applying to a serial method is also possible. 
When applying to a serial method, while making the head 11 and printing paper displaced relatively to a scanning 
direction using one head 1 1, a liquid ink drop is made to reach the target to a pixel field during the relative 
displacement. In addition, as relative displacement, while stopping printing paper, a head 11 is usually moved 
crosswise [ of printing paper ]. 
[0098] 

Drawing 12 is drawing which compares and explains the print approach in the conventional serial method, and the print 
approach which applied this invention. 

In this comparison, to one pixel field, four liquid ink drops shall be made to reach the target, and one pixel shall be 

formed. 

[0099] 

In this case, in the conventional print approach, a pixel is formed by the print in 4 times of main scanning directions. 
For example, after making one liquid ink drop reach the target by the print in 1 time of a main scanning direction to one 
pixel field, it is made to make a liquid ink drop reach in piles the liquid ink drop made to reach the target previously by 
performing delivery and a print [ in / further again / a main scanning direction ] for printing paper slightly. A pixel is 
formed by repeating the print to such a main scanning direction 4 times. 

Moreover, in the example of drawing 12 , the return time amount of a head and 1 time of the print time amount in a 

main scanning direction are set up between abbreviation coincidence. 

[0100] 



On the other hand, when applying this invention to a serial method, a head 1 1 is arranged so that the longitudinal 
direction of a head 1 1 may turn into the direction of vertical scanning (feed direction of printing paper). That is, it 
considers as the arrangement rotated only 90 degrees to arrangement of the head 1 1 in the case of constituting the 
Rhine head 10. 

And when moving a head 11 to a main scanning direction and performing a print, a discharge direction is deflected at 
random and the regurgitation of the liquid ink drop is carried out. Thereby, in the case of the serial method which 
applied this invention, since the head 1 1 is arranged at the condition of having made it rotating only 90 degrees, the 
deviation direction at the time of the regurgitation of a liquid ink drop becomes with the direction of vertical scanning 
(feed direction of printing paper). 
[0101] 

Moreover, although four liquid ink drops are made to reach one pixel field in this example, in this invention, this is 
performed during migration to 1 time of the main scanning direction of a head 1 1 . For this reason, in the approach by 
this invention, as compared with the conventional approach, the transit time of the head 1 1 to 1 time of a main 
scanning direction becomes 4 times. That is, 1 time of print time amount [ in / at this invention / a main scanning 
direction ] is the same as four total of print time amount in the conventional main scanning direction. 
[0102] 

However, in order to end the print to the pixel field on a par with a main scanning direction, 4 times of the prints in a 
main scanning direction and the return time amount of 4 times of heads are required of the conventional print approach. 
That is, since a liquid ink drop cannot be deflected and the regurgitation cannot be carried out by the conventional 
approach, when making two or more liquid ink drops reach one pixel field, only the number of the liquid ink drops made 
to reach the target is because it is necessary to repeat the print to a main scanning direction. 
[0103] 

On the other hand, by this invention, the print to the pixel field on a par with a main scanning direction can be ended by 
1 time of the print in a main scanning direction. That is, this means that an overprint is made in the print in 1 time of a 
main scanning direction. 

For this reason, since, as for the print approach by this invention, the return of a head can be managed at once as 
compared with the conventional print approach, only the part of the return time amount of 3 times of heads can shorten 
print time amount. 
[0104] 

Moreover, although dispersion in the liquid ink drop which reached the target etc. serves as a stripe to the cross 
direction of printing paper and becomes easy to be conspicuous by the serial method in the direction of vertical 
scanning (the longitudinal direction of printing paper, i.e., the travelling direction of printing paper) (dispersion in a main 
scanning direction cannot be easily conspicuous), if a liquid ink drop is deflected in the direction of vertical scanning 
and carries out the regurgitation like this invention, it cannot be conspicuous and impact dispersion of a liquid ink drop 
can be carried out. 
[0105] 

As mentioned above, although 1 operation gestalt of this invention was explained, the various deformation following, 
for example is possible for this invention, without being limited to the above-mentioned operation gestalt. 
(1) Although the liquid ink drop was breathed out from the ink discharge part of the pixel field corresponding to an ink 
discharge part, i.e., a pixel field, in which it is located mostly right above and the liquid ink drop was made to reach the 
pixel field with this operation gestalt, not only this but the thing made for a liquid ink drop to reach the pixel field from 
other adjoining ink discharge parts is possible. 

For example, when you carry out the regurgitation of the liquid ink drop from an adjoining ink discharge part "X" and an 
adjoining ink discharge part "X+1", let the pixel fields corresponding to an ink discharge part "X" and an ink discharge 
part "X+1 fl be a pixel field "Y n and a pixel field "Y+1", respectively. 
[0106] 

In this case, while being able to breathe out a liquid ink drop from an ink discharge part w X n and being able to make a 
pixel field "Y" reach, a liquid ink drop can also be made to reach that next pixel field "Y+1. fl While being able to breathe 
out a liquid ink drop from an ink discharge part "X+1" and being able to make a pixel field "Y+1" similarly reach, a liquid 
ink drop can also be made to reach the next pixel field "Y." 

When making the liquid ink drop breathed out from for example, the ink discharge part "X" reach a pixel field "Y+r, 
one of locations is made to reach here among the target impact locations of the above-mentioned M pieces of a pixel 
field "Y+1." In other cases, it is the same. 
[0107] 

When making a liquid ink drop reach for example, a pixel field "Y" by doing in this way, while being able to breathe out 
a liquid ink drop and being able to make it reach the target from an ink discharge part "X", a liquid ink drop can also be 



made for a liquid ink drop to reach discharge and a pixel field "Y" from an ink discharge part n X-1 ." Furthermore, a 
liquid ink drop can also be made for a liquid ink drop to reach discharge and a pixel field T from an ink discharge part 
"X+1." In addition, when a liquid ink drop is made to breathe out from an ink discharge part X, [ for example, ] Not 
only making a liquid ink drop reach a pixel field "Y-T and "Y+1" but You may make it make a liquid ink drop reach the 
pixel field located in the pixel field "Y-1", and "not only Y+1" but the neighborhood contiguous to a pixel field n Y-2 w and 
the pixel field T corresponding to "Y+2 T\ i.e., an ink discharge part. 
[0108] 

As mentioned above, since two or more ink discharge parts can be used and the dot can be formed when making two 
or more liquid ink drops reach the target to one pixel field and forming one dot, it cannot be further conspicuous and 
dispersion in an ink discharge part proper can be carried out. 

Moreover, although the same ink discharge part is used to one pixel field, about the pixel field located in the pixel field 

bottom, a dot may be formed using other ink discharge parts. 

[0109] 

(2) when randomizing by making a liquid ink drop reach the location where M individuals differ to one pixel field, it is 
not limited to the number which was good without limit when M individuals were two or more positive integers, and was 
shown with this operation gestalt. several [ of the liquid ink drop made similarly to reach the target to one pixel field in 
the conveyance direction (the direction of a list of an ink discharge part abbreviation perpendicular direction) of printing 
paper ] N is good without limit. Therefore, the relation of M=N may be used and you may have the relation of M!=N. 
Moreover, the maximum liquid ink number of drop (the number of the maximum gradation) made to reach one pixel 
field can apply this invention also to how many things. 

[0110] 

(3) Although it was made to change the impact location of a liquid ink drop at random within the limits of it with this 
operation gestalt so that the core of the liquid ink drop which reached the target might enter in the pixel field to one 
pixel field If not only this but a part of liquid ink drop [ at least ] which reached the target is extent which enters in the 
pixel field, it is possible to also make an impact location vary in the range beyond this operation gestalt. 

[0111] 

(4) As long as there is no regularity in the impact location chosen as an approach of determining at random although 
the random-number-generation circuit 22 was used with this operation gestalt when determining the impact target 
position of a liquid ink drop at random, you may be what kind of approach. Furthermore, a square core method, a 
congruence method, a shift register, etc. are mentioned also as the approach of random number generation, for 
example. 

(5) In this operation gestalt, by drawing 1 1 , although the control signal of the triplet of J1-J3 was used, a what bit [ not 
only this but ] control signal may be used. 

[0112] 

(6) With this operation gestalt, two exoergic resistors 13 are installed, the current value which flows to each is changed, 
and time difference was prepared [ which ink comes to boil on each exoergic resistor 13 ] in time amount (gassing time 
amount). However, the resistance of not only this but two exoergic resistors 13 may be made the same, and a 
difference may be prepared in the timing of time amount which passes a current. For example, if the switch which 
became independent, respectively is formed every two exoergic resistors 13 and each switch is turned ON with time 
difference, time difference can be prepared [ which air bubbles come to generate in the ink on each exoergic resistor 
13 ] in time amount. Furthermore, you may use for changing the current value which flows to the exoergic resistor 13, 
and the time amount which passes a current combining what established time difference, 

[0113] 

(7) Although this operation gestalt showed the example which installed two exoergic resistors 13 in one liquid ink room 
12, it was referred to as two because it was fully proved that it has endurance and circuitry was also simplified. 
However, it is possible not only this but to use what installed three or more exoergic resistors 13 in one liquid ink room 
12. 

[0114] 

(8) Although what formed the exoergic resistor 13 as an ink discharge part of a thermal method was mentioned as the 
example with this operation gestalt, it is applicable also about the thing of not only this but an electrostatic regurgitation 
method, or a piezo method. 

The energy generation component (thing equivalent to the exoergic resistor 13) of an electrostatic regurgitation method 
prepares two electrodes which minded [ diaphragm and this diaphragm ] the air space. And an electrical potential 
difference is impressed between two electrodes, a diaphragm is sagged to the down side, after that, an electrical 
potential difference is set to 0V, and electrostatic force is opened. At this time, the regurgitation of the liquid ink drop is 
carried out using elastic force in case a diaphragm returns to the original condition. 



In this case, what is necessary is just to make the electrical-potential-difference value which establishes time difference 
between two energy generation components, or is impressed into a value which is different with two energy generation 
components, in order to prepare a difference in generating of the energy of each energy generation component, for 
example, when returning a diaphragm (an electrical potential difference is set to OV, and electrostatic force is opened). 
[0115] 

Moreover, the energy generation component of a piezo method prepares the layered product of the piezo-electric 
element and diaphragm which have an electrode in both sides. And if an electrical potential difference is impressed to 
the electrode of both sides of a piezo-electric element, the bending moment will occur in a diaphragm according to the 
piezo-electric effect, and a diaphragm will bend and deform. The regurgitation of the liquid ink drop is carried out using 
this deformation. 

Also in this case, what is necessary is just to make like the above, the electrical-potential-difference value which 
establishes time difference between two piezo-electric elements, or is impressed into a value which is different by two 
piezo-electric elements, when impressing an electrical potential difference to the electrode of both sides of a piezo- 
electric element in order to prepare a difference in generating of the energy of each energy generation component. 
[0116] 

(9) It enabled it to deflect the discharge direction of a liquid ink drop in the direction of a list of an ink discharge part 
(nozzle 18) with this operation gestalt. This is because, two exoergic resistors 13 were installed in the direction of a list 
of an ink discharge part. However, even if it does not need to be completely [ the direction of a list of an ink discharge 
part, and the deviation direction of a liquid ink drop / not necessarily ] in agreement and there is a gap of some, the 
effectiveness of the time of the direction of a list of an ink discharge part and the deviation direction of a liquid ink drop 
being completely in agreement and abbreviation identitas is expectable. Therefore, even if there is a gap of this level, it 
does not interfere. 
[0117] 

[Effect of the Invention] 

Since the drop was arranged at random to the pixel field according to this invention, **1 Dispersion in a dot array can 
be abolished. Especially in the Rhine method, it can prevent that a stripe enters between dot trains etc. as dispersion 
between liquid discharge parts. Thereby, the bias of the impact location of the drop by dispersion in a liquid discharge 
part proper etc. can be abolished, and the image of high quality can be obtained by making it a uniform thing without 
directivity as the whole dot array. 
[0118] 

According to this invention, furthermore, **2 The effectiveness which carries out the mask of the dispersion by the 
regurgitation property of the drop of a liquid discharge part can be acquired. That is, since a mask is carried out even if 
there is a liquid discharge part of the non-regurgitation, the effect of the liquid discharge part of the non-regurgitation 
stops being able to be visible easily. Moreover, **3 Moire is lost. Especially, in color printing, generating of moire can 
be prevented by applying this invention. Further again **4 Above-mentioned **1 - **3 The effectiveness of a gradation 
property improving can be acquired as a result of ******. 
[Brief Description of the Drawings] 

[Drawing 11 It is the decomposition perspective view showing the head of the ink jet printer which applied the liquid 
regurgitation equipment by this invention. 

[Drawing 21 It is the top view showing the operation gestalt of the Rhine head. 

[Drawing 31 They are the top view showing the ink discharge part of the head of drawing 1 in a detail more, and the 
sectional view of a side face. 

[Drawing 41 It is drawing explaining the deviation of the discharge direction of ink. 
[Drawing 51 (a) and (b) are as a result of [ which shows the relation of the gassing time difference of ink and the 
regurgitation include angle of ink by each exoergic resistor when it has the divided exoergic resistor ] simulation, and 
(c) is actual measurement data in which the relation between the difference (deflecting current) of the amount of 
currents between the divided exoergic resistors and the amount of deviations is shown. 

[Drawing 61 Although it constituted so that the gassing time difference of two divided exoergic resistors could be set up, 
1 operation gestalt is shown. 

[Drawing 71 it is the top view showing the condition of having made the liquid ink drop reaching one of locations to one 
pixel field among the impact target positions where M individuals differ. 

[Drawing 81 In the feed direction of printing paper, when arranging N liquid ink drops in piles to one pixel field, it is the 
top view showing the example arranged at random. 

[Drawing 91 It is the top view showing the example which made the liquid ink drop reach the both sides of the direction 
of a list of a nozzle, and the feed direction of printing paper at random. 

[Drawing 101 It is drawing explaining the outline of the control at the time of making a liquid ink drop reach the target at 



random. 

[Drawing 111 It is drawing showing the connection condition for every ink discharge part in this operation gestalt. 
[Drawing 121 It is drawing which compares and explains the print approach in the conventional serial method, and the 
print approach which applied this invention. 
[Drawing 131 It is drawing explaining dispersion in a dot array. 

[Drawing 141 It is drawing showing the example at the time of setting the whole dot size as the root2 double strength of 

a dot pitch to a gap of the same dot train as drawing 13 . 

[Drawing 151 It is drawing showing the condition when carrying out an overprint. 
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1 O0®jR1fittte*lt*ilE1#3£^^lK«Sll**lfll0at»©»»§aiffi«*^ * 31 L fc 
«»0ffl«0'>*<fcfc-3Btf*0Sj|S»«rtK:A*Mffl ( M tt , 2 W ± O fi « ) <D g & 

*{a«o^%v^ti^©ffi«fc**j:5K:, iWE«f*ttw«fr&Rtasn*«»©ttHj# 
fl9E«*RttBffl5fre.ittffi«n*js»sc:i:»c, ijtj emio » » a m &. m on^fn^ot 
e jt * it a ». <p sttmsttssssoiitttifliR]* m m t , 

lO©jS*f^fc2«±0}fc»*at9iS-e.5i:tMi, flu E *> S # |p) tc 43 it 5 ffi E E ti & tt 50 
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tmtR^y k t<omn®m$> e» *<0H3tsB«K, flu is m <s <o Rt w 7? ifto 5 % 2 fct±ott 

ct*^®t-f3??Sf*Rtaj8Bo 
[ M # « 6 ] 

/ XA'* * * * BttRt W« * »S £ fc BRtt K L fc *\ y K *B *. , ?« ?il £ « $ £ 3 IE 
MfttMIE^y Kt*ffi§Eft££fiKl68it*#fafc*Itt£tt;£tf3ttfcK» ^coffi 
l o©BB»«K:»*Nffl (NB, <Di&®£#3l£-t*> *-<DBiH 

1 ooiiiRia«»c43»ts«jiB» £ # ft 0 ss © « $ gan&B#, mwitcmmvmwcD'p 10 
a<fcfe-a$^*©iiij6««rt»cASMffli ( m a , 2 ia ± 0 fi a ) csftseion^ 
■r n fro & ! t * § <fc 9 „ MiE»i*Rtaa5^6ttw*ns«a©i!ta^iRi*iR3£L, 

MKRtttttHWfr&ttfflSftSKWJTfce, mSMB£Dig#gB{iZH<D?^-fnfr<DB 
5PB«ttB*5>^AK:»«U, * © & £ L fc * # S B ffi S3 $ ft * 3* f 5 «t 5 K , flu 

ie $ <* >tt ta b e> tt tB $ n 5 m m © r± tu 7? a * mi » t 3 
[ 11 * a 7 ] 

flu IE *n y k a s a k it 6 n , 

*wiE^'yK«, tft*esn5ffi{*^a*5t©T*t), 20 

1 ooiiliSC, ^ T n fr o flu IB *n y K <D flu IE % # Rt tti SB £ It tH L ft ft ft t , fti o ^ 
f n fr © liu IE *\ y F©Me«f*ttm*fr&ttaLfc«Wi:**9PS-&T\ * <a B * B * K 
J* JS -r « K y its 

ct£&®t?£ftf*Rttijgio 
[ liU # S 8 ] 

1 o<DHBB«»cB* N fl (N (i, lEOSa) <Oi61*f»Jt, ^OBBBBfcttfcr 

1 O©HBB«fc*itt*ttJ£#lRl<Ottft0»BBBffiBa<* ii»LftKlOiB*0'>4< 

fr©ffiBtfc*«fc$fc:,»ft0ia:tH?3lRj*RJ£U 30 
RtafSKBcrfcK, BiEMB0BBBSffiB<D?-5^-rftfr©S»BBffiB*5:'* > A 
K » S L , *©a£Lfc»BlBffiBKBft#»WT*J:$K, BMORtm^riftSWBT 

[1*19] 

/X/l/**fr*Bf*1tttiW*Kttfc'Ny Ft, B«*«W*H**IEB!«ttt*raj£5lR)fc 
tlWii^^Sittlc^ *®fflat»»4'K:, lo©IIi«lcl^Ni ( N li , log 
Oftftfcffl tOBBBWKWJC-rSFyhS^jarSBftiltmTjffi-Pfe^T 

1 -Dvmmffit&icisif *BGB£#ftit:«iett&#ffi®ttB0)*BgBttBtf. « of u & 40 

Bft©B«©'>fc<tfc-ffl5tff'©BBB«rtK.\5MB (Mti, <o Ji fc 

5{4B©d^^-rn^<DfaSt*5J:'5tc, ftftcDRtttiTjlSlfclS^L, 
Rt tti "T 5 ft M <:* t E , MfBMfflOBaiBBffiBO^^^-fti^OBWIBffiBiSrv^^A 
K i* j£ L , J tCft£lftl5|i|HlIlLiS«i!i'litSJ:H, ftft0Rtttl73fi£ifiiJfi?L 

t flu IE 'N y F t (OmW®W)'PlC , * co B B 8 , flu IE-M fScDRttBTjft©?^ 2 J-X ± <D Rt 
m#fiEftft£R±tB-f3cttc£'3, MEW«# B tc « t* S BGIEBKtt tfOIE'Ny Ft 
0ffittB»fc:«fcr3T*<DBBB«K:*rJS"f-6 F y h £ Jfc "T 3 

ct*S»i:t««f*i!tUlSffi. 50 
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[ n * m 1 0 ] 

(*fc*ME»J£*lftK:i»ffiifl4?5riaiCffiW«f»««*i:i:tlc, ^offlWeHftfK, 1 o 
©®is1U§Uc«*N<a ( N tt , IE © S » ) ©$«£%«#$*!:, tCB«i«(:S)6t«l { 
•y h«r«*-r*tt{*RttB*aT»*-3T, 

ft<i:fc-a5tf*©liiRiHtfrtK:A*Mffl ( M tt , 2 4(1088) ORftSttlCiS^ 

lc & £ L , *©»£Lfc«W@«tfl^K:}K«#»#-r4J:5K:, M © I* 7? ft £ M $ "f 10 

[fg0£©I¥*fflftH&B/1] 
[ 0 0 01] 

[RW©iiT*ftii5#»] 

# m m it , ffl X ffi $ l X«2a±OK»««W«-&TKv h%^«-r5«{ti>tlil8llR 
tffcttRtfflj&ttfcfc^T, $iS©*pi{iAH©{f&of£@ftfcft<rsc:i:fc<k»3, IS 

[ 0 0 0 2 ] 

[iif*»SI] 20 
& # , $ {* tt ttl ^ ■ © 1 o T & ;W > * y" x y F X U y £ lc fc l> T « , 31 « , / X ;W % * 
f 5 >T y * tt HJ # tt II tt ic SB yij 2 ft fc 'N -y F * <i x T ^ & „ f LT, CC-n* FO*-f 
y * tt tH ffi ft» 6 , «**-f>**»*/X;I/iBK:WiailLTEB*ft*9ili«!SOK*«li* 
(5) »* T If * tt tti T 5 C i: fc J: 0 , i§ pj $ © K y F * M m ic BB W L , j& H £ Ltii^X 

[ 0 0 0 3 ] 

- 7? , ^y^y'i7h7'J>^tt, * © fft Sfi 6 , & 5 m A © it 6 o t £ ft t> T » 
tti £ ft 3 o tt Ha £ ft ft ^ y * M # IE » $ f^Mc « # £ ft fc £ £ © F -y h©E5<J*Jl5fc, 
-Ifi^tfSo! (fg?g&t|ft&©) «¥iS{fc£ftTfc* t> lifcft^**, -<>?atm& ( 
^•y F) HWOff6"P#«, it M tt © tf 5. o t (^7'Jyy) t L T , bfi>T*oTt 30 
gfto<fc-5K:fts 0 
[ 0 0 0 4 ] 

0 1 3 It , K-y HEJiJOtf5oSSIiiT5BTfS5. 0 1 3K*^T, Bl T 5* L tc SB 

# tt , hliy^ (B«t5h*y hOfi>MBi) 0 1/ 3 6, 1/12, Sffl/4 
£ ^ ft € ft 0 cp , £73 Ipjtc y 7 h £ * 5 i: K , K7 b (CjtttS MOtcS 
£ © S It * A > * , 'h , K » T , ryK'yftfftifci^^S^Sl/itOTiS 

o 

[ 0 0 0 5 ] 

0 1 3 5) II m T* f § <fc 3 tc s K >y F n ifi F -y F M. -y © 1 0 % S Jg f ft 5 £ , * © -f ft 

# @ ffl t s n t* 1 5 <t a k * d . 2o%ea*iK^5t)©tt, - as ic « ts is © * ji * t l 40 

TiftO<fc9tCft3o ft fc % F >y h If -y ^ © f ft g ft O § « , ^y^©felct&*f 
« ft § o I5>) * tf « fe tt , fntWtSlFSifli**^ ( f ft AS © & W L T i ft tc < 

[ 0 0 0 6 ] 

«:^±SBaa9il»filfciefiitft?3lftK»j|l*ft5i/'J7;l/73S©fll^Ktt» ±IB©ia 
ft K y Ff7fftl%»iJ[t5fftiLt, WT©2iiD»)^»J6ftTt''5o 
ft 43 , * W m m T* It , > V 7 rt/ 7a S « ^ T « , 7 K © ffi 9 II) 7? ft * ± j£ S 7j IrI t ffi 
IL, c © 7? A i: BS IB M ft 7j (Si (IBSjfi«:©*i3S73 A) «: , W £ ft 73 A « « "T S . 
[ 0 0 0 7 ] 50 
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% 1 © # a , K y F ^ v f - © £ '> © "f ft 2b ? X > sggl»OTi*'1^4< 
5CH'yH±51fe5at$S. f ft fc % , K^K^X (K-vM) % K y h tf y 

ft ® ) ttlCFv FSKttitf, 3iKtOEW^**ti4l8»)K<y naowmi «a*i>6n. 
£ '> © F y F © « fit B IT ft ft tb i X fc > « & *) g S f K . B ft ± a X i> £ 5§ a * * 
ft l,> J; 9 ic t 5 C t ft X £ 5 o 

y 2 m m ic sa £ u /t is □ © #j * * t it- & % . 

[ 0 0 0 8 ] 10 

STSLftJ;94**4F')' 1- * ffl l> ft ^ fc 46 , 1 ifttfflSniilliBfB F 7 F IM) © 6$ 
K«a* 5 * v^««, JfefcEJU Lfc F v F ?ij © Pf RB £ ffl & § J: 5 fcfitaT F F *EJiJf 5 

ctt*, mm*m*bz> ic? z$><dx&%o mi 5 a, g?2©#ffiT?$.^iE^fr^^t 

fc t £ ©tt!g£*.-f 5o 01 5 fc*V^T, ii<DS§3 F7 Hi« gft S B# 

Ksssnsfr. xaaftS'N-y FTissns. c © a ft ^ a , ±^at^r^©^ft?> 

f, BJjtS^lRjKtfflvSct^TfSOT, 'h £ ft F >y F ft P. H ft * » fig f 5 C t ft X 
£ 5, 

[ 0 0 0 9 ] 

* fc , J/ U 7 ;U 73 S E it L , 12 if Ml I* © ± 4§ ( *s V 7 )\> H 3 © ± £ 4 15 fa K if 5 B& £ IS 20 
H ) KtofcSJ:3fc'N-yF*J&J*Lfc7'r>733©«£li> ^7 FtfBSJtl, IB » % ft 
©##J8>MSft5©tfiI1i?T*;fc5o 

ft*, * w sms t *s ^ t, v << y-H atfi^tii, ie©!«<*©«^^[fe]^i^af73iR]i:Ag 

■7 -< > 7? xS K *> v> T B > 12 » & f* © £ "f@ t> « *s >v F , -> U n >"> x V iJ v X T* 

, ^ 0 £ •? ■ , Rlini, 3XFP3IH, i«4P B 1i* ! $ot, 31 M Wfc » * © <fc 3 ft 
If ifi © *s y F * M ft ? C t It H t A, if ^ oj fig (c 3fi ^ o 
[0010] 

CCD tcif), 07^17 F7 ,| J>^7^y'\y K4»if Si&Ktt, /h S ft *\ -y F f- 30 
7 7* (CtlKt>*'«rft»JI«j*<fe»). *£<Tfc-ry4'i!tW«©Mtf»fa©ft*!bM-r>^ 
WTSfi^Hffl«*l8in?fe5. ) €r, ffl R ± A^R A s 5 «fc 3 K IS ft M IS L T . ^tl^fl 
O'nv 7^elli8;ifftll4R5i:ilcJ:?T, 12 S !i f* EP Si f 5 IS IB T* . IBIS 
»fc©£«fc*tf9fcE»*ff3*$fcT*cfc#«tt&ftT^* ( 09 ^ a s W ff X M 1 # 
S3) , 

[001 l ] 

CWfflFX« 1 ] 
M 2 0 0 2 - 3 6 5 2 2 ^ i> $8 
[0012] 

[ % 0jg ^ w a l cfc 3 t -r s ik is ] 40 
ifr t> *u a © * © a » t- ti , wT©iai)i^^**. 

>"J 7 ;U 7? ^ tc if % m 1 © # S ( F y h +f •< X * * f < f 5 ¥ i£ ) T' « » F y F © ffi B 
•fnicWLT{i?S<ft?)t©©. Ff^X)!C*f <45«», F'7 Ftfix 

^ -r < ft o , *mv&mtf&m£-2nz>wn%z<DQ)m<D®Gicis, h-o%mftm±t z> 

[0013] 

S , U 7 ;l/ 73 S *5 It 5 m 2 © ¥ ffi (IlfelT % ) 7» fi , ± SB 35 1 © # S t S ft <? , F 
y F*^X***<f iifcB^ft^ftfe, ^i*©lift©5*P.o£!S5?rllig;t, ¥KiBK^ 
5:lR)±*t5Ci:^Tf 5„ l* 1 L, i jg it 1j M {c gij ^ « 73 IrJ K t ^ ft © F y F * E $\ 
bft ittitf ft 6 ft ^©T*, t©», IBai3iSA^51< ft § t Nltf$ § 0 C©^!!*^ 50 



JP 2004-188830 A 2004. 7. 8 



[0014] 

Otf50t46«t5ilJ:(inIiT»«*', ± IB © is V 7 )\> 73 S C *5 5 SI 1 © # ?£ t Ir) 

« © js # ft s o 

tf IHI PS K K tk £ U * T V i: ^ 3 f 3 ^ II ft S o S 6 , 'NyFf ';7*OS!)§fc«i:l3^ 
[0015] 

>7?i»:<Dii^jc(i, '\»Fttifti4^fflT, -aiB»ufe««*. » glass 

tlil tlciOiftfT^^ff? C i:Btt%i,\ T ft to *> , S"J 7 /I/ # is * 3S 2 O 
cc7, » ft ffl £ L T , ? X m ic m K> , 35/©»^ie»Mtf**fll^*i:i:**ftfc, ( 

f; k 7 h (HLft-fy*) fcttfc*g«©i$M*g-rs©"e. *f > # 

+ # fc IE L ft l> 9 -5 K IS » M f* * ft 6 ^ ft H t fr o £ t ft < tti A ft f § C t (i K T? ft 20 

So 

[0016] 

£Dck-?ftffiAft£tT9Ci:&-e#ft^o S fc , 5 > # S 14 , fBMffi©jS££*l>'yh 

r a €> © T- ft 5 co t* , 5-fy»aK*jv«Te»«t(t*axnLfcoi?tt, erik^is 

ft § o 

[0017] 

* L T , 7-r>7J3©l§£K:, ±ife*#ift»c*»t*M*alT'6*fT^CfclcJ:-3T. ? © PS 30 
■ K^JUJfrcfcttBrdg-p*** 5 , ±j£*7?ianci3tt5StaiT%tt, pgiHa«-±lf5Ci: 
©^©a&lltffttK RtfctHf 5>ot 0¥i9ftfc:tt## Lftv> 0 ctiEWL., 1'J j£ fi 2f fa K 

3 1 to ?T is , ±*3lE*iRjK43*t*«tel ! l-6i:ra«KPBilfi« , J:tf*S»*lc4n*T, tt 
tB^5.ot(D¥^{ki:V>d«gft^SfettT^5o 
[0018] 

•T ft to *> % ± & $ 7? Iflu K 5 K >y h © 4> >ls m E M t4 , ^-©^y^ttmgflfr&RtfcBSn 
ft K >y h * M ^ 5 /£ It T* ft 5 CO r* , *-©fitS«lii6Ta^t>©2:ft5tf, 1J jfc * 7? fafc *5 
ftiK-y HDfibfflEBB, £TSft5^:x*ttttii!!|3tC<J:5t,©T?ft3©T?, * © tf 6» o 

W±©«t3fta*KJ:f3, BfU £ 3tc © ft ^ 5 ^ > £ S T « > W^*i»taj»H*©(f6o*«« 40 

ft 5 o 

[00 1 9 ] 

s, ^y^fSffi^iHiRiiidjT'tssffi (fij Atf #m 2 o o 2 - 1 6 1 928, H12 0 0 

2-32086 1, S(fltl 2 0 0 2 - 3 2 0 8 6 2 ) ^ffl^T, K -y h IB ?U © fcf 5 O # 
ft < f c i: -p ft 0 . ¥i lc ^7 4 > 73 S tc fc T (i , tt tH £1$ © tf 6 o ft i: L T » K >y h W 

[ 0 0 2 0 ] 

immzmfcT ztctbv&mi 50 
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*5swtt. «T©«i*¥ ate j; o t . ± a © pj ® & « & t *„ 

*#eej co 1 o 1 tc le tg cd ti , /X7i/*wr«»«:i!ttb»^6ttasn* 

«»oi»taisift*ws*iRicfec^T«[a©^[ftKaiiapifl64'Ny k * m , 1 o © a x $3 

« fc B * N ffl ( N tt , iE O SE » ) ©?«£»#£•£, *OBSRiiB«k:WJS-r5K-yh%« 
)St5«f*ttffi81t'$oT, lo©H*ilS*Ucfctt*MBtt££fo©»m©a»I«tt 
■ , »#Lfc««©«*©'>4<fcfe-»tf*0H***rtfc:A*M«(Mtt, 2«i 
© fi » ) ©gft4ftB©9^^f t ftfr©fefiift4<fc'?t;:, itufE$ftttaa$fr6tttt!£tt 

5««i©qta^ift*i8SL, WE*i*i»ta»*»6«!ta*n*ji»izrkic, tu f e m <@ © * # 
c««^i»t5J;?K, fiiE«{*iitaaiJ^6Rtasn5«»©tta^fii*sij»-rsci: 10 

[ 0 0 2 1 ] 

±ffi«Wlc*^Ttt, 'syFOMMIIiW, 4R » © * * 5 £ A tc K ffi Z tt a fig tc 0 

* tt , 1 O © H SH 1M tt K *5 ^ T , K m © 3 W @ M (ft ■ tt , !$SSfilt6^TM«oa45 

(siiictssfnT^s. llt*, Mffl©s%5fiEB©3^ft t nic^K* < »»^nTt, 

« » © '> ft < t *> - SB ti , *©HJSSttrtKA*J:9fc:K3££ttT^*. 
[ 0 0 2 2 ] 

tit, s»#HsB«ttu:$t#-r*Jf£Ktt, Mffl©*#Btsfl£fi©?5^f , *ifr©ffiH 20 
Ltztfox. mmmmo'pK < tk-wicstiftz & 5 K®ffitfm®t » m t n it 

mm it. iBJRilBttfc*fLT7>*AftffiIU:4*. C tl fc <fc 0 , & tt a S[5 III # © tt 6 o 
£fc«fc*KS5©JS5P{iH©ffi»)3Ffcft<U 4#OK7hEMtLTtt, 7? A 14 © ft 1^*3 
-ft t © £ ft 4 o 
[ 0 0 2 3 ] 

[ % n © m ss © m ] 

t , y j y tmms tit, &j \ 8fr6ttasn*$8'>i c w 

* » e 3 U y h 71/ ) © * > * ( $ <* ) £ fc , r k -y h j £ tt , 30 
m ft en B m © ie » at f* e » 3* t t a s n tt t, © * ^ -5 . s 5. e * , r h jr j t a. , 

a {* © g 'h # ft t & 9 , r a x m tt j £ tt , f h £ $ is tt £ ft 5 t © t & 5 . 

6 ft * 1 o © K -y h (111) , Xtt*»0-r>**W*»6ft**ROHyh (8RIH 
) tfMJftS. tft^^ 1 ^©HiUffttKtt, loKiOF7FA^lSLT^5. f 
LT, # & © H i!S E §S $ tt ± K K ?J £ ft * c £: T , OS fit * fl5 fig f * . 

ft *> , ia*fB«Kio©-ry^is«it,j»»snft^«^^**©tt«!ii&Tii&* 0 £ ft , « 
>£ f * # , & ^ v * $ iiS tt , ^o^v^ttii^ttfc^SiffljRiEttrtte^KASfcOTtt 

ft < , mmm®ifr<bitfriii?m-£&&z>o 

[ 0 0 2 4 ] 40 

ix t , *fEWK«t*iatf*iita»fi©-ii«!jgffi*^-r.-«(*i!ta»Btt, tt a f ^ t k 

ft^UXS-rsffliai:, tuE$S*©$ttKx*;U#-*tt#1-*x;twU#-?8£i}i?i:, 

flu e x * ;b # - f§ £ #s ? tc £ t> , ffiE«£rt©«tt£tta-f*i*tap*«*.*fc©T*** 
tT, BuEttan^6tta?n*ffift©tta7?iRi%(HiRis-B-*fe©T*i!5*. w * «\ to IB 

x*;l/^-fg£slt? tt, s(if2^S©-ffl*«<S-r * £ t fc, $tt K x */U £ ft ffl £ 
-a- 3 - Hp © x * ;!/ - » % % M M t % C i: T* , flu 12 tt ffi □ 6 tt til ? ft % Wl (* © tt HJ ^ (r) 
5ril[6]$-a-* C tftSSmtts.Zo J^T©H)Sgff^T-tt, x^/l/^-R^JR? i: IT, 

© « b m =? * m ^ , mwicx.*>i<3r-%ttm-£-&z-mt ut , is a © % & $ ? a s se 1 « 
nfcffl%ffli\ aa©«j»jts ; fN©x*/i/4f-©f*#Ksa*ia^, cn%wj»r*cfc 50 
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fig ^ »jc rs ^ $ n § © T- a * c i: a m ^ s T-fe * ^ o 

[ 0 0 2 5 ] 

( *\ y K © fit £ ) 

'J y ?J H^. ) CsyFl 1 Z 7* t ft M £4 £ El T* & 5 . B I K13^T» V X;U ^ - h 
1 7 « , * U 7 II 1 6±KflSt)^t>SnS*^ C <D / X ;b v' - F- 1 7*»«LTB*LT 
I/" 1 5 o 

^ 7 F 1 1C«^T, S « SB ttl 4 14 , ->'j3>IA^*5*l#Ifil 5i, C<D*m 
ft 1 3 14, 1 5±JC»#Sftfc»tt» (B«*f) £ 1> L T ft SB 0 S§ i: It M 1$ 

[ 0 0 2 6 ] 

* ft, /OJ71I 6 , W*(f , J8)tttSBItdrAUs;xh^B3t«!{kg!©K7-('7^;l/2» 
]si?7> Y to 5>ft 0 * 1 5©%^ffiK(*l 3tf)gfi!!Jnfcffi©^(*til^n/: 

S P> $ ft , / X;l/ is - b 1 7 14 , ft » © 7 X ;l/ 1 8 to B fi£ * ft ft t © T- & 0 , 01 * 14* , 

-•)/'!r;l/K«J:5*»fiffi»c«tt)»<««n, / X;U 1 80ttBtf8Mtt&ittl 3 ©ffiH i: £ 

5 £ ? lc , f ft t> 5 / X ;U 1 8 A* 5g & Jg 3n f* 1 3 IC » A 1" 5 <fc ^ K V 7 JR 1 6 © ± K: 1£ 
*)£ta*ftT^£o 20 
[ 0 0 2 7 ] 

-f>^»Sl 2 14, fg^Siai* 1 3 £B£y 4. 5 IC , Sttffi-tt 1 4t/OJ7|l 6 t J X Jl 

> - h i 7 1 to e> m $ $ n ft t © T- & s o r ft ft t. , s $ i 4 14 , b^, << y * w. m 
i 2 <Di&mzmmLs u 7 « 1 6 a , jytmm 2 © ij n * #1 $ l , /x/^-n 

7 HE , 20^a*ffl*t5. cmci t). ^ > ^ $ 'ig 1 2 14 , 0 1 f , £ d 

•jff5ffiKiMpffl*-ffu ii<DHip«*fc-r>*atB (as*f) i: to m m s n s . 

[ 0 0 2 8 ] 

± IB <D 1 ffl © ^ v K 1 1 tc (4 , 51 « , 100ffl#ffi<0«8tT, ^^^12^ & ^ > ? 

m\ 2 fticznznmmz nrc%mt&irifc i 3tzmz. x y $ <omm^to ^<Dm^\c 

i^cn^lHjntt 1 30*ft*ft*-«fca-KLT«»*fi*8ifl*l 3 lc#j6t > 30 

€ 5 o 

[ 0 0 2 9 ] 

-f ft ft % , 'NyFl lfclS^Sftfc^;'**;/* ( H ^ ■& r ) S , ^y^iSl 2ic^ 

> * # iS ft $ ft 5 . f LT, fg m ft ia (* 1 3 K )S RS US, ffj it "4", 1 ~ 3 /z s e c © ffl ^ ;U 
X tt Hf * 8lt f c £ tc «t Y) , 58^Sln{* l 3 ^mji to M ? ft , ^OlliS, 56^Sfit# l 3 

y $ toWLCDV 5 ft 4 (-fv^^SHBr*) o cftfCtoT, /X;H 8 ic^-TSgp^tD 

_hfewp l <o if 6 ft ft y ? t mm <d wm<o ■< y $ toy y $ m m t l t / x;i/ 1 8 to e> m 

5ft, EP B ± IC m 5 ft , F^WSJhi, 40 
[ 0 0 3 0 ] 

ft *> , * m m • *5 ^ T , l oo^^^ii 1 2t, cc^y)SSi 2rttclBH^ftft 

»j»astft: i 3 a, f<oi*KSisnft/'X;i'i 8t^e>«is*ft5ffl5»*, r^>>7 
ttwsis (i&ttRtmgts) j tftts. fft^^, i it , a»co-ry^tt(±igi5^Mta 

L ft I) © t I 1 ^. 5 o 
[ 0 0 3 1 ] 

*5K*HfiSJI5fliT»J4, SitCN'^Fl l*82»«ii*0«^ilfiltM^T. 50^9F* 
IsELtV^o 0 2 (4 , 5'Ty'\yFlO©HfigM£^-r¥ffiEIT*&5o 0 2 T» 14 , 4 
OO'N'V K 1 1 ( r N - 1 J , TNJ , TN+1J SO* F N + 2 J ) *8iLT^4. 5 
O^^Fl 0 % » ^ f § « ^ E (4 , m 1 4> , -N'yFl 1 e / X to y - b 1 7 £ R* < Si5 50 
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» ( *n >v K f - >y 7 ) « » M IK 1" 3 „ Ht, CtieCN? Kf v^OlSE. £ T © 
•y K 7 yo^f > 2 tttti fflUC WJC-T 5 fuSiC / X )l 1 8^l)SJn/';l«0/X;k>- 

hi io**»K**/x^nbr'y^-, -f & 0 2 $ , a sis t¥ » 0 t * ^ t , ni 10 

'N'jFl 1 © £ 4$ SB & 5 / X;P 1 8 t , N+lflOA'yHl lOfiiggRlCfc-S/X^ 
l 8i:©fB©ngHSf;i:, 'N'vFl 8M©llBIHK:*?L<fc3<fc3K, ^?Fi 

i /csisns. 

[ 0 0 3 2 ] 

I3ti, 'mi K l l o^>^ttl±l»*<fc»)»fflK:*t - ¥iiia2itfWffiO»fffiHTfeSo 0 10 

3 £0 ¥ ffi 111 T- it , 7 X ;U 1 8*1 jSSST?0/Tl/T^S, 

@3icitiH, *ii(SKi© / Ny H l l T-ti, l oio-fy^lS l 2 rtlc, 2 o ic # 

»j*n/£»»a*if*i 3*'ti8fnT^5, ? e>tc, #$j$nfc2o©?g&&ffif*i 30 

[ 0 0 3 3 ] 

c © £ ? , 1 oo^yi'ss 1 2 k 2 o e » w s n « » a st<* 1 3 * n * & k 
«, &*©8«uscift 1 3 aw > 9 zbms-& zmmKmm? 5 $ t«©i$h csirafS4B# 

H) * iq B# K L fc £ t K (2 , 20©^&ffiftl 3 ± T* IB] B# £ -< y 5 ft ffi B L , -f > * 

a , ;XiH 8 <d * ^ $a ys ft k m £ n -s. 0 
cnicwt, 2o©»*jL/t«}»fitn:fti3©*}aa4^iiii»i:^iHii6*#Antf, 200 20 

S tri ft 1 3±T-P^tc^y^^«ll»t*^o cmcif), ^ > ^7 © ft til 7? loHi , 

yx;n 8 © * ;i> « 7? ft s> -r n , iiinibTtttti^ttSo ctiicio, nfrfc-wy^fflE 

[ 0 0 3 4 ] 

<DvkBiMicttLxmmiC'< y*mm i tfvtmznz 04*, & si ?• -r & ep © <t ? ic 

*t w ft s # 11 e e ■ e> e it -r n 3 ^ (04*. z 1 xaz 2S^i) , at mm t mm m 
ft ? & 3 en h ffi p ffl (-r>*«»i©3S»iB) $ t* © n§ © si n £ h ( h « , s - « ) t 
L/£i:*,i'y^««i©»»fflB«, 30 

AL=Hxtan0 
ff it -f n S c £ i: * £ c 

c © J; 9 tc , ^ > * ffi ss i © it m -ft a # s « 7? ito a* 6 0 /c «■ f n it 1 1 tc fi , ^ y * K m 
© m m tt 8 a< a L/jitfnsc * * a * „ 

[ 0 0 3 5 ] 

05 (a) , (b) 2#t(iJLfcMgffiftl3©^y*©m*Sft£ll$IBMi:, 

tto-e*«, c © ^ 5 7 ic r , x ^ [pi (y77««e xfStxSiSi, at ; 

7(D«i«!)iS»7a«:l\ ) fi» /X;H 8©ty^(S] (5g^SK{*l 3 ©M 12 7? ft) T' 

y 73 [6] (7 , 778»8yestY»iRi. a It ; ^77fflSiolft?B4^. ) a 40 

, X77|plfCgit^77r&] (£nH*fi©ffi&77fi) fJ6l. £ fc , 05 (c) fi , 2 # »J L fc 58 
gftSlnft 1 3 > i'OSiSf S^fPlii: IT, 2 »f J L « J»«tft ft 1 3(a©«!3SficD 
S, t4b%, flilRl««[*«ttk:, -r^^^ttttlfta (X73fpJ) t LT, -T77f)iSfi 
B Tf © 01 14 ft (±5EH£**j2mmi:LT!!i»J) *«ttKl/felf^©5liB!jfit-r-^T*a6*o 
05 (c) r-«, 5gSiataftl 3OitiS*80mAi:Lt, )t73©%»iainftl 3(Ctu 

KfiiiRi*»tt%fifiL, << > t <omfai±m*fir>rca 

[ 0 0 3 6 ] 

/X)H 8©#tf73iR]fc2#fflL;fcJ8fc«Sifti 3(0Mia%tl;:^SSi%tt5«^Ka 
, 0 5 ic ^ f «k 3 tc , -Y>^©ta:tilftSC^SitT**<%'3, /X/H 8 © M D" 7? 14 tc tt 
§^y7€ii!l:lUfll8 x (il^BOfniTS^T, 04©0t;:t!ST3fc©) tt , M 50 
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»»£BJI«Uii:i:*>fc**<ft*. 

moastc, 2 #m ufea»fita{* i 3%g&its &ie&jgta<* 1 3 K»f"r*»«*s*.n 

tf. 2 ocD?g»$gffi{* 1 3±©«»»fti9IHHcli»B««<fti;*J;5 KMHTftC fctft-S 

[ 0 0 3 7 ] 

3fct, 'r>^»»ottaiSiai*aiiRi*«*^rffiK:o^T, iusttWKWE'rao 

0 6 tt , 2 o © # fj L fc 8 & Jg K# 1 30«»»&B*||||«*RjeT»**J:$fc«|*Lfc<fc 
<D<D-nffiBWi*7rs? „ c CD ffl T* (i , 'C>*tt»©fflia#ieg*3i£yh0IM»ft5*ffl^ 
T > MR h - A tffifnR h - B £ tc fit ft 3 B ifit fl M £ x 8lSC»tTt5 tc Lft 

-C>^JS?aicDi!ta^lRl*8aieKfi£-pt4J:3KLfet©t»*So 10 
[ 0 0 3 8 ] 

EieCJ^T, fgJaRh-ARt>*Rh-BSi, 2»»J*nfe5S»fitn:f*l 3©fififJt) 
, ffi # « it ?U K & £ n T V -5 „ « in; « jg V h ti *. JfiffiRh-AfttfRh-BK*E*# 
z. Z>tzlsb<DW'MT< & % o 
[ 0 0 3 9 ] 

ot tti itiij SP11ES5 0 (i , ffiStR h-AiSRR h-BttC^n&«i?itfij&£ iM UtJCiT 

£ ffi a. T <,"> 5 o ^y^'XJM^ M 6 , M 9 , Ml 1, Ml 4 , M 1 6, M 1 9 & t>* M 
2 lttPMOS F^y^'xn^ 0, fOffiliNMOS ^^^X^fJS, h 7 > v> X 

2 M 4 R t>" M 6 > F7y->"X?M9R(fMl 1, F7>^X?M 1 4ft(fM 1 6> Mt/IC 20 

h 7 > x if m i 9&tfM2 i # , ^ft^nau^hs^-iaBS («t, rcMmsgj t 

^•5. ) %H)St5tOT$5, ck^T, ttttlWfflIlHlK5 0«, 4ffl<DCMIIII&*:ilt*.T 

1/^ 5 o 

[ 0 0 4 0 ] 

ffl * M V 7 y v^'X * M 4 R M 6 5 * 5 C M 0 & T & . h 7 > ->* X * M 6 CO y - h £ K 

ic » « k ibi c n e ft . stfrai;fii!it*'iiitn*j;3t«iJS*tiTt^*, (Wcm@!8 
& n * ■? & s o 

$ fc » h 7 y V X * M 3 & XJ M 5 « , F7y->"X^M4RyM6frf.^§CM[Hl!SOii 
7>7\ t^^^yf^'I? («T, r$2X^7f j fc^i. ) Ht 30 

iitSfeOTftS, £ £ T , S2X^f7f >7*If B, CM@B«:MTfifiR h-A 
R t>* R h-BHIKIBiJSifeSSA-rs^XttfittR h-ASlfR h-BHflfr£mifii£i?rttH£-y 

3 T*&-5 0 

$ ft , h- 7 > ->* X £ M 8 R U M 1 0 , h 7 y is X * M 1 3 RtfM 1 5 , M D" tc h 7 > ~>* X 
?M1 8St>*M2 0(i> f nfn, h 7 > X 2 M 9 R M 1 1 , h 7 > v> X £ M 1 AR 
OP Ml 6, M £ h 7 ^ *J X * M 1 9SffM2 l73>e>^SCMlH|SScO®2X-r-y^yyS 
f t' $ 5 o 
[ 0 0 4 1 ] 

h7>->*X^M 4S0FM6^fi^5 CMIUKt, SZ^'fvf-^^JR^T&S h 7 > i>' X 

# M 3 R Xf M 5 (C *5 v/-> T > ^y->'X^ M 4 iM 3, SO' F 7 >'>'X ? M 6 t M 5 O K 1/ 40 

-on^tfSfcsnT^So ffico^2x^-v^yy^?tiR]^T-fe§o 

[ 0 0 4 2 ] 

2 5> IC $ , CM@KO-g|i5:iS?t5h7>i ; 7,^M4 > M9, Ml 4 Stf M 1 9©F 
U-r>< MO'IC |-7y->"X^M3, M8, Ml 3SD'M1 8 © K U -< y « , 4g ft R h - A 
£ R h-BJ:Oiti^l<:»ttStlT^*. 
[ 0 0 4 3 ] 

3: , F7>'>'X?M2, M 7 , Ml 2SffM 1 7tt, * n € *U SCM[H|SScOXi?'l)jitiS 
fcfcSfc©-??**), fOFl/'fyfffnffthv^^X^Ma, M8, Ml 3SCfMl 8 
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% fT A 73 X << v f- A AM (ON) K ft r> ft t £ K 0 N tC ft 0 , SJriRh-A&th'Rh-B 

»c«86*8S-rj:aK«)«?nTi/^5. f ft ft *> , F^yf x>m i u, ajxRh-A&rf 
y*?J t^9o ) titiitstot-fes. 

[ 0 0 4 4 ] 

$ ft , AND^-hX l~X90lBAi?li, *nfhh7>^X?Ml, M3, M 5 > 

• •Cf-KcggJtltl^o ft 33 , ANDy-hX l~X7tt> 2 Xtl $ 47 <D t> <D 
3b iff, ANDf-hX8S0X9(i, 3 9 47 0) t> <D "0 & Z 0 AND^-FX I 

~ X 9(0A*8fffl'>4< H 1 Oli, ttlHSHTA^^'f Ai»«?nT^5. 
[ 0 0 4 5 ] 10 
£ 6 t£ $ ft , XNORy-hX I 0, XI 2, X 1 45D*X 1 6©n, 1 O © A * 48 ? 

a > <s a # irj « n * x -y f - c t & m s n r 33 o , m © i o © a t> m =? a . 11 a m sp x -r 

1 8 © M 7? faK 33 ^ T , il« 6lClfilS*5frSfflDlfi8ft»<0X4'>yf 1?65. 
flft^foMX-X^-yf-Ctfl ( O N ) tC ft 5 £ , XNORy-FX 1 OO-SOA^A 1 
1 IC ft § 0 

* ft , ffl (6] m m x -r -y f- j i ~ j 3 a , * n eft „ ^y*$iffi©Rtai73ft£{ifr£-t!-i>i: 

tOfil6H*ttSt5ft*07'f-yfP**), GIUtfAaSi^J 3 AM (ON) lc ft 3 i: 
» XNOR^-hXl 0OAAOlO*ilC4«. 20 
[ 0 0 4 6 ] 

£ £ fC , XNORf-hX 1 0~X 1 6<0§m^«Sf ANDY-FXZ, X 4 , • • 
© 1 -DCDXtlitiiTiC&mZ tlZ t £t>K. NOTy-FX 1 1 , XI 3, • • % ft LT A 
N D f - h X 3 , X 5 , • •OlOWA^SflCSMftlt^So $ ft , ANDf-FX 

8&tfx9©A734!Ji ; ?©i-oti, nt m ft m i^'f 7f Kt»«*nTi>8, 

[ 0 0 4 7 ] 

? 6 k s ft, fi a s m m m %n ^ b « , * c m 0 es © ^ m m u t ft z h 9 > s> x * m 2 , m 

7, • •©«8fcffl*i*a&«ilB?T»*tK F7y^X?M2, m 7 , • •oy-Mcftif 
ftSRSftT^S. fi A tg 41 M tP m ? B K Jg ^ ft ft EE ( V x ) # 81 im S ft 5 4: , F7^>' 

x«2, M7, • -oy-ncvgs (y-F-y-xHtE) #4 *. e> ft 5 © r* , i- 30 

7 > X £ M 2 , M7, • ■ lCWffi.tf'tfsift% o l lT, F7>y'X?M2, M7, • • fct 
#Ar3t5>JK««!SftT^*H7^^^*»^S»«©T, 16*, SF7y;xjM2 1 
M 7 , • •©JgartK^SftfcSOJtstS-e, * ft * ft, F7>-^X^M3*^M2, F7 
yy'X?M8i)^M7 1 • •{Cli^*'«gitft5 < tdtCft5 0 
[ 0 0 4 8 ] 

I: ft , JgtaR h - B lc g fc! £ ft ft h 7 y ->* X * M 1 © 7 - x, &tf&CMIe|gg©&?fiiffiiliji 
t45F7yi/'X?M2, M7, • • © V - X (i , y 7 >7 > K (GND) K « Jfl S ft T 

3o 

[ 0 0 4 9 ] 

W ± © #? $ fc 33 ^ T , § F 7 > X ? M 1 ~M2 1 £ *» o C fi? T* t ft r x N ( N = 1 , 40 

2, 4, X tt 5 0 ) J ©»?=«» m?<D&V\'ttm**L s 0!l * tf r X l J (Ml 2~M2 

1) tt , I¥Ol??:Wt5C t^^L, Tx2j (M7-M1 1) « , fI£p©H?2ffl 

*M?<Jk:»«Lftt>Oi:^ilii9:*?*Wt5C t*^t. ttT, TxNj it , « «P © SR ^ 

Nffl%M?<J»cSfe!Uftt>©i:SSffl4*?«rWr«ci:%^bTi/''5o 
[ 0 0 5 0 ] 

Cft&C<fcfK F7>> ? X^M2 1 M7, Ml 2, RO'M 1 7S, ^ft^-*ft Tx4J . Tx 

2j > r x i j , r x i j t* s © r* > c ft e, cd h 9 y ->* x ^ © y - h t y 7 •> v k lite 

383ftfltEE*4*Si:» f tlf no KH'ytlli, 4 : 2 : 1 : l©tt^tcft^ c 
[ 0 0 5 1 ] 

# 1C . tttHMWHBSOOilffKOVTlliWr*^, 1 #J , F7>S?X^M4fttfM6 50 
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A>P>ftSCM|5]S&£:, fO^-f yyif T'fi3 h 7 y V X * M 3 Rlf M 5 <D \C W & 

t r m m t 3 o 

tttHDlfrA^X^-yf-AU:, 'fy^SJItilhUtikt/SWl (ON) 8: fc , * 

mmmmTte, 1 -d<d ; X)\< i 8 & % j y t mm*t±tti-t z t % 1 . 5 /* s (1/ 
6 4) omiHioftiiHisffx^X'f Atf i (on) k $ n , fcttmuv h c 5 v ) 

BfiSiRh-ARlfRh-BKSAtffltiaShS. 94. 5/is ( 6 3 / 6 4 ) tt 

> ttffi^tTA^X^-y^AJiO (OFF) K S ft X , ^>^?S^^tttBt/c^y^qtfcB0Ii 

[ 0 0 5 2 ] 

A = 1 , B = Vx (Tta^Sff) « C=lRffJ 3=1X^5^, XNOR 10 
y-hXl OOtt^JlillcaiSOf, C CO m l > A=l#AND'7 , -hX2lcA7j£ 
tU A N Dy - hX 2 Officii 1 t45„ <fc o T > F7>'>'X?M3(iONle45, 
$ , XNOR^-hX 1 OOfflAtflftSitKH;, NOTf-hX 1 1 OtllAttO 
t'SJCt', C O (±J # 0 £ , A=l* l ANDy-M3©A*i4«©"P < AND^-h 
X 3 O Hi 73 « 0 tC ft 9 , h7>->'X^ M5(iO F Ft45 0 
[ 0 0 5 3 ] 

i?T, h7>'i''X?M4 i:M3© KH'>'i± > Stf F 7>^'X^ M 6 t M 5 O F l/^ 

t 5 t f lc (i ( tStaRh-A^6h7>^X^M3lcttSS)b^n5*^ h 5 > 5> X £ M 
6 ti . h5>^X2M5tfOFFft©T*ltSittiSitnftl/'>o CMHSScD^tttCj;'? 20 

, h 7 ^ X * M 6 IC 1g fa tl ft I/ 11 t t »C > h =7 y V X 2 M 4 (C t> M Sit « Sit tl ft l/> 0 
$/c, F7>^X?M2«0Nt$5Ot' 1 ± i$ © JB £ fc « , F7^->"X?M3, M 4 , 
M 5 , at>'M6©5^> h5>^X£M3fr£M2(C0&ftSitA ,s Sitft£o 
[ 0 0 5 4 ] 

C O IS C *3 l> T x ffi fit * U V h © '« E tfi 5 £ , h 7 > ^* X ? M 4 & M 6 (C (i '1 Sit 
tt M n f , ffljJaRh-AlcSSSttfSitttSo £ , h5>S>X*M3fcttm«£jb<iffift30T 
, n ffi. fct ffi fit R h - A % m tl tc 'ilk , h 7 > ^' X ? M 3 f lj Mfi fit R h - B « Kl # « -f 3 0 
h 9 > 5> X 2 M 3 ffiij IC Sit n ft Sit IA . iffitt3*«E<iI*i*i&T^3 hvVv'X^r^^Sitft 
It , V y FK.&e>tlZ 0 $fc,£fitRh-B£SitftfcttSini, 0NT$5F7>^ 

X^Ml*«£nfc«, i^7f >KK2S6n5. «t^T> ffifitRh-A<hjgfitRh-Bt(c 30 
Sit n § Sitte , Rh-A>Rh-Bt^, 
[ 0 0 5 5 ] 

«18C = lOf&TSiff, *KC = 0T$«i^, fftfc£il|p]73lp]tfJtfjtXf-y^ 
COA^O&SrgftP.tffcif^ (fClOX^yfA, J 3 11, ± IE R « £ 1 

C = 0 , ft'O J 3 = 1 T*$5 ta, XNOR^-FX 1 OCffl^BO t45 0 CftlC 
£ t> > ANDy-hX2<DA^ti, (0, 1 ( A = 1 ) ) t450T\ * <D Hi t} ti 0 tc ft 
5. cfcoT, F7V^X^M3B0F Ft45, 

$ , XNORy-hX I OOB^tfOkftntf, NOTy-FXl lOUAttlCftS 
WT?, ANDy-FX30A^8, ( 1 , 1 ( A = 1 ) ) £ ft t) , 1- 7 >->'X J M 5 Ij O 40 
N tc ft £ „ 
[ 0 0 5 6 ] 

h5>^7?M5tfON?ft5tS, h 5 > ^ X £ M 6 £ »i « Sit # Sit ft 5 # , CtliCM 

@ ss o # 14 ^ p. , h^>v ! x^M4ictmsit*^n?>„ 

j;ot, &mmmv h ic £ <o , a *t r h - a , v^yyx^u a , stf h- => yj x * m 6 

ic m Sit Sit ft 5 o fit, SfiiRh-A(cSitft/<:WSini, £TfifitRh-B(cS1tft3 ( h 
9 > ^ X £ M 3 (i O F F T'feSOt, ffi fit R h - A £ SS tl ffl fc M Sit « h 7 y V X £ M 3 M 
Ctt»«L4^) , Ift, h^>v ! X^M4^SitnfcmSit«> F 7 >">"XJ M 3 *'0 F F 
T'JSOf, ^ T fi fit R h - B M HM. A * Z . S 6 S , h =j y *J X ^ M 6 (C Sit tl fc W 
Sit Ei , h v > X ^ M 5 \Z Sit tl § o 50 
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[ 0 0 5 7 ] 

W ± <fc *) , C = 1 T* £ £ t £ tt , MRh-A^SiiftfcMtt, tllnR h-Bfllt h7 
V ^" X * M 3 ffij # fl& L T jffi ft fcH £ # , C = 0T*5ttKtt < fiRR h-BCtt, ft 

fetRh-A^rgsn/'cmM'Dfti, hv>> ; x^M4^^nfcmi^^AOiityo foes, It 

JnRh-AifiiiRh-BtKjfflftSmiJittt, R h - A < R h - B iU 0 fit, * <D 
Jfc * tt , C = l tc = 0tt'»li:^5. 
[ 0 0 5 8 ] 

1-X ± <D <fc •? tc L T , MR h - A tSRR h - B (c iffi ft * « St* * S * 6 -fr * C T , 
2 #IU Lfc58«Hg*ttt 1 3 ±(DMjS^4B#^M^i9tt § C £ # T* £ 5„ CfttCfct), 4 > 

$ fc , C=liC = Oit\ ^>*ttffi©{I|n]?olti]£, / X )\> 1 8 © M tf ?j IrJ tc « ^ X W 

[ 0 0 5 9 ] 

* 43 , fit ± © ttt W tt , {I Inl M ffl X -f -y * J 3 OSA'O N/O F FOttTSi?^, II [6] ffl 
1X^7? J ON/OF FJttllf, S6K«*»<fiSlR h-Afcfi 

f & ft *> , 01 ft frJ V X y f- J 3 K J: 0 , h5>5>**M4RtfM6k:Bl-r«i!l[%IMW'r 
KiA'ff Si) 1 , {I ft ft) fP X -y f- J 2 ic £ D , h v > ^ X 2 M 9 & Xf M 1 1 tc jffi f 
RtiJUtSCttfTtS. $ h K $ fc, 11 ft H 0 X f 7 J 1 tCt 9 , F 7 y y" X ? M 

1 4 r xs m i 6K»i-r*})it%*ij» , r5ci:*<-etSo 

[ 0 0 6 0 ] 

fit, ± t fc J: 5 K , & h 7 > J* X * tc « , h7>">*X?M4StfM6 : h^y^'X 
? M 9 S D' M 1 1 : h- 7 > ^ X £ M 1 4SffM I 6 = 4 : 2 : \ <T> (O Y \s 4 > 
itcki't'f 5, ft tc J; D , -O^tti&OffifRl/jlRlfc, fl ft H SS X f y J 1 ~ J 3 
<D3e>yh£fflV>T, (J 1, J 2, J 3) = (0, 0. 0) . (0,0,1), (0, 
1,0), (0,1,1), (1,0,0), (1,0,1), ( 1 , 1 , 0 ) , R tf ( 
1, 1, I ) <D 8 XT v -flC&itZ ■& % C ttf?-' S 5 0 

2 £ fC , h7>v ! X^M2, M 7 , Ml 2StfMl TOy-fiy'^^yFHle^^^i 
E*gAfttt\ tSi^SASCt^T'SSOf, S >^X*fciffift3 K U>f >M 
© it 4? tt , 4 : 2 : lOSJf, 1 Xf 7 7*^; i) OllSll^f ^ 5 C t 5. 

[ 0 0 6 1 ] 

cniCckO, / X ;l/ l 8 £> ^ > * r« *>MI ft & < <fflH«t?©>f;'*»t»i0lBa«#® 

ffitcWLTM»tc) Rtasnfctto-r^^jfijaioafWffliBtcip^, - ?v iJ tc > 

C = 1 t C = 0 t T* , -T > * Wi m <0 ffi ft 73 ft * , /X/Vl8©Mtf73lRHCi3^TttftffiH 
C«H)«*5<:i*i-ef 5„ f LT, J 1, J 2, RtfJ3<OA*«»C(Si;T, Ltl^O 
8o«fil07%, ffi :1 © (4 SB tc -f > * M £ « 9P £ ■£ 5 c £ if T* £ 5 0 

[ 0 0 6 2 ] 

* 43 , m 6 <D #J T< tt , 3 1f7KD ftf»J W«^*ffli^T88BK'fV*«»0ttHiJ5rGl*ffllSj 
S ■£ 5 0« * $ tf # , * H 8§ m tt T tt , EI6fC^Ufc|slK%fSffltT, MlOS^Sf 51 

[ 0 0 6 3 ] 

J6t±KW!Lfc«ljai*ffl^T, * H S8 » tt T- tt , i ofOiiiMicsiStsy X/i' i sol 
tf/jft (*f£imc j3tt?>#£/jfto 5 f >/3^T©±^« ?3 ft KB&Sitfc/j ft 0 ) <DJ> 

*«S5<D»»g«uftHtf, i?PLftiioi«o'>4< tfe-ffl5*<*©Bjis««rtKxs 

M ffl ( M tt , 2KlOB») © ft 4 S ffi S O 3 ^ V> "T n ^ <D ffi fi t * 3 <k 3 tc !i§ & L T ^ 

« <d m m s ts ffi ii © 3 *. i^f n © & n tc -r > ^ s m if m w t % & ic , j > ■> mmvai 
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fc * , * % m m m t* a > m m © m a a at ffi h a > 4 > tvtia&vmfuv ? *<o i / worn 

[ 0 0 6 4 ] 

Ate (*8BiJK, a&«^(4JSBiJttJfetfertC) i*St5. y V#LK.&f£t & t LT 
[ 0 0 6 5 ] 

© EP ■ * ff 0 if £ C (4 , S^y^ilc't^ Mffl©»9Pg«ffiB©$5^mfr©»?|l 10 

mi it. 1 o © a m n 1 $ t w t , m a © ss * 5 $ @ ai a h © 0 *> v -r n ^ © ffi m k. -y > 

* ?M £ » $ £ # ft ffi £ ^ lT ¥ ffi 0 T & 9 , t/£ * © « ® ffi (0*. ftffll) £ , # Ul fl& 

o 

[ 0 0 6 6 ] 

Jt f , ttW^^AMT*$5it, Tftfc^ lllTfJttSttCB, K*OflliTB, ®i H 
ft « p«g K s if W > * & ffi W A -5 J: r> fc (B7tftt, f ?ILfcY>^iio^f S^, H ?H 
iBUSfttrtStS^tSKB/TLTl^) , #H*ft« KM?*,, 20 

[ 0 0 6 7 ] 

Cttlcfcfb, # £ JS »B JB ? tt , 7X;H SOllfS^MiOiSlltlOH, i/> f 

ft © ffi m tc » # -f * <fc ? tc , ^^^^jg^tttB-rSo 0 7 © we a , 1 o © as x ft # © 

M=8f@©##@^<ua (8ffl©9-5©lf@(i. *^teH^Ulcffl^-rsfc46, H ft Wic 

a 7 as © n * & « 9P a 1 # 0 * t ft x 0^3 0 ) © 5 % , ftssftftioiDiiaifi 1 -f y 

[ 0 0 6 8 ] 30 

$ fc, tt tH ft * 2 T* h Z t * K ft , * © iii 35 ft « K , «5K-r>^«tJB*fifeTSI»« 

■a- 5 o a fcv 0 7 © 0j T- a „ en sis © & 0 & m m t t , m m ft m w k « ^ t 1 s a 0 /£ «■ 
t tJ t -r n & « « % 0 * l t ^ § o 

HT, Rt fcU ft ^ 2 T* 5 £ t K (i , fi£ * O » tt T 14 , «*3K»S|ltfc-l'>*«jBii:BS 
Bl W ± K (£SSlSlK*^Tfntf4<) . 2S@(0^y^iB^|?|?n5„ 
[ 0 0 6 9 ] 

m m \t a * a » n « k (imo^^^itBBiifflaat') 5 > ^ a tc » w s b «« a ^ * 

n , ^©&&bfcffiBK^y*$?i35tf»#£ft5o 0 7 © Wr* »4 , 2SB©-r>^«S5fi 40 

[ 0 0 7 0 ] 

$5.(c$fc, tttBft^A^3T*fe5i;tfe$fc, ±fH©tttBft^^ 2 T* § i: t tPISt^ 

5 . ^ * © 73 ffi t? a, io©Hii§Mtcfc^T, s*73iR}t<:-<>'^ffi}g©a#ffifi^-rn 

K t % < , 3ooYy^iSiA«lit5. b L , * H ffl » T tt , Rt tti ft ^ 3 T' 
5 i: f ic li , 3#S©-Y>^ffltMffeSfc, l SgSO'Sllo^v^lolifiltli 

m m % ic mm s « ffi h ^ ffi m * n , *ofttiftttsicYy»iSi^a#jn5. 

[ 0 0 7 1 ] 

^tttBg|5©^tt©tfe.OtlC«BH1-57.->"©fl4^^a<t> lf^t%gfift*<t5 50 
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r & fa -5 , -<>*«tt©*»tfcH<DSifi!jttfffcfan, si'v^jRa^^y^AKEWsn 

-5 ft * , * © £ n it , 1R £ W K tt * ® - T* « 5 # , gaWCI4OU*^-TtS*W4:40 

[ 0 0 7 2 ] 

65. 5 y 9 A fk 5 ft * l> « £ K it , £ it £ MU « 4 * - > t 4 -p T F y 1- A" 5 E 9J ? ft 
, KvhiTI ( 91 fi IB <D F v h K. £ 0 * fa ft ft ^ $ » ) <D ffi « tt ? « 9t S ft 3 #\ T % 

c ft » l , m m ft a 15 ^ < , 5>mcHi»htfE}ij«n*ii, * o e w *"> l smi: l fc 

[ 0 0 7 3 ] 

*5--f>*5?xy Vf x ) y Z K 43 </> T , SSO-ry^ffittfcMfaT K -y h £ ?g $ iT 3 £ 
fit, *7l/*'J!4L«;^t9KtS/'cii), #fett±fc«L^«»ffiHttfitf#«>6ft3 

r , fttftfifntifeSLfc^Tts. Lfctfr>x. t7 u o a £ tc s.%mn<o'£\t* 20 

[ 0 0 7 4 ] 

WK, ± j£ S 73 IrJ fc *\ y F * fsj fi fc KM L T * y Z mm * IB fa T t> < fi fa JT % * ft r> *s U 
7 ;l/ 73 5S T' it . * 7 U ft & $ 0 n H fC * 5) 4 V> # , 5 > 73 3 © If * \C it , t 7 U *< ^ II 

Kt\ * $ ss ^ m <o <t ? * y y 9 l k -< y t m at % * 3<tf * -e $ 73 s * $ m * ft 

[ 0 0 7 5 ] 

£ B K. $ fc , 7>^A!C^y^iI?:i#?t5Ci:T\ 9ia«6KJ»5P«ft*l8-ry*a 

BntTfe, ■< y t®m<Dmwwim&fctfz<D-e, mwz tat* > t mmwtiikf*m*& 30 
itSLt^fti. «r k , 7-f>^5Soti^Ka, *> u 7 )]/ 15 ^ * t) en ■ m m # & ^ ( 

[ 0 0 7 6 ] 

5 , / X ;l> 1 8 © M tf 7? (6] fc pg 6 -f , 01 B Ifi O m K> 73 [6] ( / X ;U 1 8 <D M tf 73 ft W L 

r ms ff it a » ft ) k » v> r , << y t m m <d m w e m * y y 9 a tc e ■ l t t, a ^ . 

[ 0 0 7 7 ] 

enaffioiM d tffatcfc^T, 1 ooaissfi^tc, -< y ir mmzm* n a 
7 1 m ffi \t , ft * c> 73 a * 0 tf , m ic Tjk t , * m ^ as k « § 73 a * 0 * , tr nw k ^ 40 

f . ccD^Jfi^ 07i:|B)^(c, N = 8l©«#|g|4I (8fflod^Oif@{i, »#fiH 

[ 0 0 7 8 ] 

8f. ±T73r&) (EPaiROjMt)73ft, i^j£73[S). Xli/X;M 8©Mt>*73ftli:MLTffi 
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[ 0 0 7 9 ] 

h 8 (c *> t> t , * m m. m m x « » i m * * *m t & * t * k , iA>62«io«9fsitt 

ft * , 01SiifiOiMt373[6]lcfcl / >T'r>^««^7>^Alc»§f$-a:5tI^(C{i, ± a? L ft 

±5*H»*ffl^Titta*lllI*ailft«**OTa:ft<, WE IS ©jMO^cQ^-i'^y 

•p T , qt tti ft ^ % ^ -y K 1 1 K 4 * ft fcf & ^ „ WittfBISKfe^T, iS^^^Off^i:^ 

■f&TfctOttaWIIIUitATfc-r*, 
[ 0 0 8 0 ] 

ft* It ± K. ( ^ <) ^ > * $ ^ £ « $ S ft if & ^ <D , MOtttHNJyyj;'), 2 x 

ATf£tt*p<-ry*M£tttH-ffttf&^ 0 c ft n m k , j?y a ar b b ^ « * © a t t w 

ic ^ y * ft M % Rt ffi t * « £ £ « , a «p © ■ j; t) 3 S $ 5 ft* T lc ( ffl <) 

9 # £ -£ ft & ^ © T* , llflttillN^yj;!), 3xAT«»*a<-ry****RtUJ 

[ 0 0 8 1 ] 

ro « e , tttb^^* s 2T^i>it«, & 3i5 © is m x « > si tmvv&zff. xmrnrnm 

X fi , 2§g©^>^ftrigcDtt(±W;::f3^T 1 t, ««J<D-ry^fl£jS<DRtaii:ti^M^»c, 7 
>^AK»5Pffill*i*^L, ^OffiBfc-O'^BBfcofca-rs. H 8 © 01 T* « , W ft 

* t 2?*si:*0'fy{'*i(io«aiffifiB, a m & ■ k w l , t ni tc -r ft ft « jb * * t t 

[ 0 0 8 2 ] 

C RttBftftlfcO-NtCttU RtaJStfKT&££t© A N 

n C K = N P K /K ! 

t ft 3 o 

1 / N C k 
t ft -5 o 
[ 0 0 8 3 ] 

± t ft J; 0 tc , -fy^BBWBSPtftBfc^v^Afc-rfttf, H6oS4SBL(l< <ft 

* ^ 5S fl5 ftS O <t 3 tc . ftmt&fKfo \ 3 * Jta $ L T -f y ?®M*»tm2#5?--?>Hjl£<D 

> * Hi ffi * ft 9 , 0. 7 ~ 0 . 8W|fiT?i«, COi^ 4l$tt4Wt4'\y K 1 1* 

**<ft^TL$5. LfrL, *nMtem<» 4 ^y ?<D? > ft Lit*?! *> C 

tK.*.*) , ^W»T*P«<D^^5>^TOtttH*ft5'fy^iittti»»*^ft<t-S«:i:^ 

[ 0 0 8 4 ] 

$ ft , -9- - v ;P 73 i£ fig 6 f\ lii'/JSictftltSiitTfeStf, 7-fy\7Fi 0 
©<i:5K:01fflM#ii<ft5&if, ^y*ffiKrtT*<D^y*<D#f)iIKt,jI<ft5o ^ L 

r , -r>f«tiSrtT?-MK:-ry»jy«*&«ftsi:, -< y t ffi®,ft<D-( y ? (DU&tfi&Tt 

M tt , *-**:*®£«ii:ft-3T81ft, otdi*ft5-i'V^iK»«*<S{bUTL*5. b ft 
-3 T , y ir fa ES X' <D << y V <D & W] it , T' t 5 ft* It ¥ i§ W , A> o {g jfg t? ^ C i: ** 

[ 0 0 8 5 ] 
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$ fc , 0 8 iC * b fz <fc 3 £ , qiiffllSOiMDTaln) (7X/H 8©Mtf73fatC*tLTBSl6ifift 

# fa ) icWtr, BilM^©^:/*ffi?S©ffi$ffiB£7yXAEg{t£tf3ci:i:, 0 

7 -e m w t /-c j; ? k , / x )i i 8 co m xs 7? fa c *t l x << y t m m tt ffi fa Rt tu t , uia m m w 

ffi © ffi W ffi H (i , .fctJ^^MtSfu fO^V^AItcas^IftSCii'T'SS, 
[ 0 0 8 6 ] 

S ffi ffi B ftUf & o < c i: fi ft ^ , C ft left b. *illlt*tt, /XjH8 03Jtf»fi ( 
H * , £ £ £ fa ) Rt>*<:©73fatCl8&giSft73fa (04", ± T 15 fa ) E^yX-Mc^y^ffi 
7i55 £ ffi » S § © T* , ^?ft<Dl3falCi>mWiiLWt>U£<Z>'D<£tt%Z< > * H S£ j& fg X It 

, mmm®<Dmm<DmmicM±iE ftfc f v h <D¥mftrcii±%^ffi®t>\ <<>*mmt>< 
nw$ftZBim&<D&5ffit%£*%o c n ic * 0 , f$ ft -r 5 k ? h £ © r n £ ^ y x a k 

Si&£ci:ft<T't£<i:9fi:ft£o 
[ 0 0 8 7 ] 

Hi Oli. WlOi^lcLT, ^>*ffi»*7>^AK«»S#3i:*0»JW0ttl6%Bi 
0 1 0 IC fc (,"> T , E » iE % 58 £ V y X 2 1 » , 0]B«oaSO^FlRlKi3V>T, if © ffi ■ -r 

>fffi»*»9i«-&5^«rfti£-r*/tii>©t)0-pa&So «9 * tf , 1 o©H*ffl«K*t b . 

2 o © ^ v^ffifffifcffi^S-esit&lcti, 184", Nffl©ffiB©?-fe, i^-fn©2ffiBTi: 

[ 0 0 8 8 ] 

t£ * © A* J* T* It „ iEg>ll4§5g£ v -y XtSr^T, 'Mi Ktc»UTRta*^*H5*/£^T 
£ 3 0 Jl ft *t L , * £ SS # « T? tt , 15 §1 fl # % £ V -y X 2 lRtfgLai«4Ii]g§2 2%^ 
Lf\'?Fl 1 ic Rt Hi ffo * * & § o f ft to "6 , / X ;V 1 8 © M * fa K ^ T It , a»S 
2^/rLT7>^Ai;IS]^^i (i-y*ffirig©»3fi1fffiB) * a j£ u 01 fa fft 
^'N-zKl 1 E iM £ o 
[ 0 0 8 9 ] 

fa b# tc .. ie m m *i% a a v y x 2 1 % # eg t t , if to tH * 5 y 9 x 4 y 1 m m * <± w t 

L /X;H 8 nmxfftfoic&^x 7 y ? KicMfobxotlilZ ft* £ £ $>IC. ZCDftfoK 
SSSBft^fa (±^*73fa) tc*fLTt>7>XAfttttB^'f5>XT'RttH^n-5o £oT 
, B^fl^lcWb, 0 9 (c w t J: 3 c , / X ;U l SOMy'^fa&Q'iiOTjfatcBSSilft 

[ 0 0 9 0 ] 

x t ■< y 9 ffi n © Of fa tt m ^ * © 4 a ?3 tc o t Bi an f ?> . 
m si5 e> cd ■< y >? ffi ?ig * m fia <d n ft 5 ffi b fc m w s € 5 /c *6 tc (i , log; m ffl <d t: 

h^^gteftSo «IAtf±»bfcflfll© J: 3 tCM= 8 £t%® ^Ktl, 3 If -y h *^Si: ft 
[ 0 0 9 1 ] 

^TO-O^ttttWKttl/, Sft -5 ^ 1* ^ > X-^mE, f-^^gS^n^t, IOC's 
•y Kl Ucli, '> ft < t t R 5 f@ © > * nfc tti ffi «« IE W * n 5 © T , c n 6 © ± T © E H 
3 C i: (i , 'n y H 1 1 iii t^iib L t L S ^\ ic It^fnJ m £ ft 5 o 

, ^sUsSfcjgflT-ti, ^T©-r>^qtaiffi©iH)ffiic$)Str-y h%«3iicft^UT^&i'>^tt 
tH ffi © Rt:ffl 7? fa % W © f 5 ft* > X ti U 7 ^ lb ^ n ffl # tc «fc 0 £ X © -r V * Rt tB ffi © Rt 

m ?3 fa * iii-ij w? 5 i 9 ciat 5o 

[ 0 0 9 2 ] 
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« , M = 8 , t4h^ 3^7 htU * tT y h «r J K J 2SD*J 3 tt5„ 3: fc , 01 
1 X « , 40©^>'*l±ttlSI5A~D£ia^LTl/->£o 

COtt, «■ If -7 h (J 1 ~ J 3 ) £ M JIJ fc }g ft L T , £ W X t> 3 M v h X M ti L T ^ -5 

C<Dcfc9&gl!!£ffi£jffflLfctLT*>, Mmt % J y ? vtttitt* & % 5 ? - > T 7 > 
9Litt £ d £ T £ SOU, WTOiiCi*. 
[ 0 0 9 3 ] 

aviuc**. iri b# tc ig «i -r s -r > ^ ftt tts « . «»#«E"r**<, R«rKJB»-r* 10 

* tt tH ffi if- m - © 7 y 9 A ft £ ft fc /< * - > tc * 5 fit ? It ffi ^ ft* 6 T* $ 2. . 
[ 0 0 9 4 ] 

ftS'f^^ttaautt, *se§ntft/-c-r^^RtHiap^3iiR«ft5. cct, mztf, n 

[ 0 0 9 5 ] 

ic©S5#«, ^-xax ( ; x b n <d j y z 'tiim<D <o&th£ *otih, * x */ 
x#a«iLfcttJiiTf>rv*«»*i4tti<*-&si:, • # l £ k -y ko^i ft ins 20 

C©<fc5ftRttHfc)K«'Tl,>5. C<Dfcl6. \ <D 4 y t *t&$l>fr % 4 y Z mmft 

tr -y h © ffl * (wj p$ tc ± t © > * tt m siwc as o k t u t t , p & -r 5 -f > * nt m » # * 
o«^Kj:»)ra«fC-r>d'*»*i!tia'r*j:4:«:a:^o-p, «f c ran a » v^. 

[ 0 0 9 6 ] 

sBj^ttft'fesig^Ktt, ?tottft©GBii98£-? <y 7 2 1 *mux*>% , ?nt«D 

f ATffl^5i^(cltfcIi/\ 3; ft, fci:a.{f»»TSHJIsils«fi:ttL, 30 
ft* 4*.&ftfc£t«, *©R8r5^y*ttffiffi©ntaf&^tfS&5J:5K: 

[ 0 0 9 7 ] 

m±mm l tcmmmmit . m 2 ic & l k ± 0 ic , ep ® © £ <h k *b is r * # »t ^ -y h 1 
1 z m & l tc ? j y 3,<d m& ■? & z> & . *s v 7 jiftxicmmt z c t*>^mx$>Zo 
•y v 7 ti ft s fc m m t % m £ t u , 1 o © ^\ y k 1 1 * ffl ^ t , ^ © ^ -y k 1 1 a en m f& 
tzfe&ft fa icmtt&wi £*>K. i t<D®ft®Wi*pKmm ( fa®.m y tmrnzmw 

? ^ o * 43 , ffl W & 1* £ L T B , ifli « , eiHtft*f?±£-&T:j3<i:4:t.»C, ^ -y F 1 1 40 
^r, ^Hffi©iH;£|oHC&»]2-tfS 0 
[ 0 0 9 8 ] 

0 1 2 tt , S£ * © S' 'J 7 )\f ft ^ « 5 01 S 7j m t , * fg Bfl * iS ffl L ft EP H 7j ffi t * Jt « 
COJt«K*^T, 1 OOMII^IC^L, 40©^>^7jS^^*^$-y-T, 1 O © ffl JR 
[ 0 0 9 9 ] 

c © 41 £ , tJf * © EP iB ft ft \i> X ti , 4E©±j£*£|fiafcfct**WfflTH*tf»&j*;£ft 
5 o IPUtf, 1 o © S ^ ii JHE W L , 1 HI © ± x6 4 ft IrJ ic it S EH Q T 1 o © -Y y ^ ffi % 

* * # S fc ft , EP a ffi * to r ft> ic 2g o . s e, s J* . ± j£ S 73 fp] fc fc tt 5 EP iB * ff ? c 50 
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ft±jt**lRl^09iH*4Bllt)ii-4-J:i:T», H JR * /S f S » 

* fc , 0 1 2 © 0J T' fct , ^7 FCMOBIPIt, ± jt fi 7? A IC « if Z> 1 0 © EH B » M % , 
BS iq B# Pe5 tC Bt £ L T s „ 
[0 1 0 0] 

anient. * % m * y v 7 )\> 73 t a m t s £ £ k * </■> t , m>fi i « , ^»fi i 

© « ¥ ;£ ft »J it 4 73 ft ( En fi « © £ 9 # ft ) i:43,J:?KEIiSnSo T 4 to 5 -f 
y\7FlO^«ltll^©A7n 1 © E S tc *f b T , 9 0 fi 4* II IE £ •£ 4 E S t 
t5. 

u T , 'n 7 F i i*±3t4Siftt»l(i«*TBiii*fid4:*k:tt. 4WJ«7yn 10 

tc (i , 's 7 K 1 1 9 0 It 4^t 0 >K £ 4 ffi E K £ n T ^ 3 © T? , -< > * IK ft © Rt tt 

© fl ft # ft ti , S'J i£ S 73 ft ( En B ffi © £ t> 73 ft ) i: 4 £ 0 
[0101] 

$ 4 , *WT*tt, lo©BJB««tc40©^>^»«*»9IS-&«©T*i6S*^ * « HH T* 
tt , c ti * 'n y H l l©l0©±^S73[R]'N©^ii*JcfT'5o c © 4 a& , *ftBJ]lc & % ft 
mit, '&%.<DJj& ttttit? 5 £ . lSffliSiSiSl^CN^Fi l © » f> t# M tt , 4 {3 i: 
4 £ 0 T 4 to , *581?li, ij6**fim:*tt*lig©9]Bl»mU4, ft£©±5£473ft 

[0102] 20 

L L , f£ * © EP B 7a r£ T* « , ±£*-£flfcM£H*flH«^©rflB*»7-rS4i«>»-:H:, 
±i£S#fc]£*5tt*4|3]©0]Hi:, 40(0^7 KOlDatPli:A ( ^St'l>5„ T 4 to *> < 
i^o^ST't^ ^:/??Kft£<Ift2#TttfflT3c£«?-£4^4 4!K l o © B si ffi « 

K**©-r>**w*»#«**»^»ca:, *#«-B-5-r>^atfls©»^tt, ± £ s 73 ft 

^©EnB^r^Oil-r^SA^^/cftT'^So 
[0103] 

Ltiicwi> * 58 we « , ± at & ~n ft k « w- s i m © w b t- , ± ^ it 73 ft e m * b m % \ % 

s\<DWm*&T?Z>CttfX-Z%o O g; 0, C (DC tit, llil©±;£473fttC:fctt5EnB 

T* Steffi tfT'tSc^fcM-fSo 

c © 4 * , ^^itciSEPITjgli, «e*©9lH^rffii:Jt«-rSi:, *n >v K © R 0 # 1 ID 30 
X ty 4 46 , 3 B © *\ y K © M 0 B3 n © # 4 En B B# M Z m « t § c i: T § 5 . 

[0104] 

$ 4 , f '7 7 71/ 7? S T* a , iJ S 4 73* ft ( EH B ffi © ft ^ 73 ft , * ft to % En B ffi © it fir 73 ft ) 

•cifc^T, s3*?nrc-r^^«ia©tf6o*i¥A<0]H*a©*i^ft / N©x^i:4-3TSi% 
m -fc s 7? ft t fi ft * -a- t Rt m r n «\ w > * ?s ?i © « ?p if e. o t * i a 4 4 < r 5 c t & 

v f 5 0 

[0105] 

w Jt , *aw©-*«»«Ko^TKiBLfc*i«, * f§ b^ « , ± ib m m & m k m m * n « c 

i: 4 < , m X IS &L T © «fc 0 4 ffi * © g ifi T « § „ 40 

-a- 4 # , cnici5ic>-f, »»tsfij!©-r>^iittiBi5^6*©BBffl«tC'r^4'jit»*»w 

0y a tf , Pig-rs-r^^ttrngp rxj ^t-y^oiaigp rx+ij t*>6^y*«»%i!tHi 
f sB^fcfci/'T* -r>^RitBgi5 rxj stf-r^^qtmsp rx+ij ic^n^n^jSfs 

BsHfRftt^r, B ffi 4t r Y j R xf B )R ffi tt r Y + 1 j it5. 
[0106] 

c©if^(e{i, y >; qt tB rxj *>?>^y^fKft*B±tilUTii!sflffii§lc ryj fc « $ ar 

scttfTffsutic, ^cDP©B«ffi« ty+ij \z-(y>7mm*m^i<*tz>ct$> 50 
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m m ic , >- ^ tt m sp rx+ij ^s-fv^jsffli^RtffiUTBsR^a ry+ij 
icmatEGz c two* & t tuc. zomvmmm® ryj K-rv^jnafcawstf* 

zvzm&icte, mmm® ry+ij ©±fEM<@©i&»#{iB©?'5^-fnfr©{iBtc 

« $ 2 3 „ flSO»*K:tBI«T**. 
[0107] 

ecfcSfc-rscfcfcJ:!), ffll * B ^ ffi « ryj K-f>^«»*JiW***li^k:tt» 

-< > ^ its rxj 3(p6-ry^jssi%RtmLT8w«^si:fc^-efr*i:i:«>K:, > * 
qt m as r x - i j fr&-r>*««*i»taiu m m m m ryj K.>c>tmm**W2#&z 10 

£ & t- £ 3 0 S 6 K > ^y^ttttigp rx+ij *»6-r>*«W*RtaL, iS m i§U ryj 
tc-0*««*»3l***ci:fe-p**. * , M^-tf-f ^^RtttlSP rxj 6 -f > * $ 
«^RttH$^fci:ttc x Hi X IB ry-ij * ry+ij tcj > 9 mm**#Z# & £ £ 
pg e -T . m m ffi « ry-2j ^ ry + 2j tc , ?%t>*>>( > 9»tm» rxj k w * * 
BJRffitt ryj ry-ij * ry+ij icpge-f, jfi <2 B T 3 B 

% m $ k. i- y t m m z m m s * % «t ? tc u t t & ^ . 

[0108] 

KliD, lo0H*ffi«KWUT«»©'fV*tt»*»5P;*-&T 1 o © K y h £ « /£ T 

ttffia5B£©tf50**£e>KB:4fc&<r3Ci:#T?ff5o 20 

lOOillillcSLtl^ |-©'fy{'i!tll)»4ffl^«tf, *©BJilnfi«©T«J 
»CffiB-rSH3RS«fO^Ttt, fti! © > * tt ffi SB £ ffl T K -y h««)JLTUl\ 
[0 1 0 9] 

(2) i -D<Dwmm%ictt lx umvmrj; % arnica > t mmz^wz #x ? y$ ml * 

fir 5 If £ K (i , M ffl £ , 2 1M ± © IE © ft ft X & fl t±* ^ < O T' £> & < . * % M B fig X * L It 

»ci£fn«fcoiftt4i\ £nB*fi©«s&73 ft c>r >^Rta»oMtf*iSiic» 

WLTt*iBMIfflt5Cttft'f So 30 
[01 10] 

( 3 ) * m m m m x a , 1 ociii^cwL, « # s n /s > * « ?g © * <k # * © b ifi 

b fc , c ft lc PS e> f\ *?¥$4afc^^^®?g©'>!5:<i:t-g|3* , !^©B^^«rt^AS 
S fi T & ft «\ #£«»Mm±0lBH?«#ttB*tf&ofr«*cfcfci*1i.T?**. 
[01 l l ] 

(4) ^y*7«r&©Sf^g«&B£7>^Alc&£-t;|>tl£lc, #£J6J&IBT?tta»ft£ 
Isl S§ 2 2 % ffi ^ fe , 5 V 2" A fc ft £ I" 5 73 ft t L T tt , 3*R£n«**ttHlCj|iRJtttf 
4tttitf, V> *» & 5 73 ft T h i X *> & V . * 6. fc , a ft 58 4 © 73 m t L X fc , ffil ?Ltf 2 * 

* i& ft , ^ ra i* , *s 7 h • u x ^ a m & m if e n 5 0 40 

( 5 ) * m & m m k « v> r , 01 itmj, j 1 ~ j 3 <d 3 1: -y h 0 m si m % * m v 
c n m ?\ h e v h © $j «p ft <§ % a ^ t 6 a ^ o 

[0112] 

(6) *^fis««8T*a, 2o©n^fi}nfti 3^msl> * n ^ n (c m n 5 m sic m * % k 
x, ^fg^fifiti* 1 3 ±t*3^T^r y*j^»B«r «K2«wmi (mr§5g£Bf ra) icBtmg 

^ S § <fc 9 lc L fc 0 LfrL> cnfcpie,^, 2 o©5g&}g$att 1 3 ©SJnffl*l§l- t b 

, « at * m ? b# <d z 4 5 y 9 ic % m * as it 5 t> © t* $> 1 x t m ^ . p a if 2 o © % m s 

St * 1 3C"^lC, ?tlf nftfiLfcX^'yf^Slt, -y?-*mfflm*t>-DX*>l,c 

*5fij»«taf* 1 3±©-ry*K»?a«'58S"r*lcS*l9IBUc«HIIII8*K«-*C 
tft-tS. $5)(c{i, Ig^Jgtaf* 1 3 tc fit n SUSHIS* 5 c t , M £ fit T B# tc 50 



* 
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[0113] 

(7) *%mmmT*\z, ioco^si 2ft-e%^}gm#i 3^2-pmisl fcM£* 

Lfctf, 2otLf;01i, ffi^ttfcWt 5 C i: + # tc S SE £ ft T *5 0 , *» o a HUB j« t 
IBiR<t"P***»6T»*. Ifrt, c ft K Ifi 6 1* , loo-fy^Iii 2rtfcte^T3o 

[0114] 

(8) xmrnmrnT'tt. t-v/^s©^ y^ttrngisi: lt^m** i 3£t&ttfct<D 
* 01 k * w £ c n k i® e -r , u *s ^ tr x »/*s o t o k o ^ t t a « t 

S5o 10 
CO IS Pft « <D T ffl tc , £&/g*ttbfc20©M&i3tt;fcfc<DT'fc.5 e ? Lt, PS « ffi 13 

m e £ en to t , «»«*TiHK:fct>$-e, * © « , WEfcovteLTumft^fciniaT* 

ctDif^tcti, ftx*/i/*-as*? ox^yi/^-oaatcnatiitt* watts 
Siig^TttcR-r («e«o vcLT»ia7j*iiJ)[ts) * 2 ooi*;^-sii 

? BB K B* IB a % K -6 , XttfflinT3*Efl^2O0X*;l/#-»£jR?'CS**<lK 
[0115] 20 
«/lft£^tffc & <DV$> 5o f U> trx!/*?olllHO«*K:«ff*ai4af * i: , EH 

asKiOjgsftffitciatft-^vh^a^L, s » « # & fe * , gits, c © se * f>j 

cofc^rfct.* itBfcraWfc* Si * ? <D x * ©?g£ M 8 * S 

ifx^K?o?liiO«fllK*E*9]linTSi:*fc2o©i;xyj|S : ?IBI»c«fiaS*» 
x a ep *q f * « e ffl * 2 o © tr x v tg ? t- m % 5 ffl tc f ft tf a ^ „ 

[01 16] 

(9) * H JS ffi T tt , > * tt Hi SB ( / X 7b 1 8) OMtftfftK'fS'^KSiOttfflTjGJ 

£ M ft T' # 5 <fc a fc L fc o :nii, ^V*ttffl»0Mtf#fak:2o<D5g«l»tfi;{*l 3 £ M 30 

[0117] 

[ % hh © $h m ] 

*»dKihtf, H m ffi « E ffi H * 7 > 2" h (C SB H T 3 £ 5 ic L It <D T- , A 1 T F 7 hffi 
5U0ffe>o£*>S:<-ri:i:tfT?£So » K 5 -f > 73 S fc V T ti , ffi to Rt tB $ IKI <D (f 5 O 
f t LT, hMHKX^tfAoTLSacifSRittSCtilCTtS. cnci 0 

, jK(*ntaWS*Otf6o*K«fcS«iKO»9PfflBOffl!3«*ft< L > £ to <0 K -y b HE W 40 
i: LT(i; 7i^tt04^^-i5:tOtt§cf!;\ iS n a B H © ffl ft * 5 C t T' £ 3 . 
[01 18] 

S 5 K ,. ; * » W fc * ft tf , A2Tffiftttffig|5cDffia©tttB ! lttt}CckStfP.Ot^VX^r 
5«lS?:f Silt^Tt?. f 4 to % , ^ttttKDffifttttBaJA^feoTt, VX^tlSO 

, * 5 ~ EP B«J tc « ^ T , *fgBj!^jaffl-r?.c:i:lcj;t3, *7 HD%4%iitt 5 C ttf? 
15. $P.lCtfc, A4T±HeAlT~A3TcD^^tOliSS, Pgf5^ttA^|p)±-r5, ??<D 
S» « * ff S C ttft'tSo 

[0ffi©ffi*4itt^] 

[01] *«W»cAS«ftilta»B*afflU/£-f , >^^x'yh7 p U>*©'N'yK*S1-«' 50 
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m m m 0 t- $> s . 

[02] 7^>"N7 KOi»i§5:S-r¥S0t'*5. 
[04] -f>^ORttH7?lSlOflilPl*»iWr5H"CifeSo 

[05] (a), (b) » % »«Ufe56J»a«[ft*Wr*»^K» £4©58»fitiif*fc«i: 
0, (c) tt, #»J IfcRMtttnLttMOtiftftag ( 11 ft « ft) i: ffl (ft ft £ © M ffi £ * ? 
[06] 20©»*JUfcaj»ja!fi(*OjRSa4l*BIS*RST»***5K«*l/fctOO 

- £ ffl * tt * * f c 

f ffi ft * * W J*ft«S*if¥ ffi 

[0 8'] W H ffi © & (3 # foC 33 ^ T . lOOlIIIC, ^>^ffift^Nffl«teTBBHt 
5iSC, 5>ifAKSitStllJ**t¥iiiiH7$S. 

[09] / X;uotttf#iRiRtf0]B«©a&9ariaj<E>3X2r»«:, -o^mm^^y^^icmm 

£ •£ fc 09 * * f ¥ Bfi 0 T? & 5 o 

[01 0] * > t mm*? > # i*icmwz-e z t% (o®\w<omm%mwt %mx'$>2>o 
[01 1 ] **«»iiKfe»**4n'>^i!ta»2rfc©*«*ii*3R'rH , Tf»*. 

[01 2] S!*OS"J7;l'3?SlC*tt*BliiSttfc, *f§B3£3gfflLfcEPIi7??££*it8i 
[01 3 ] KyhE5iJOtf6o**Wlwr5HT*4o 

[01 4 ] 01 3 i: ffl U K <y h JIJ © -T n (C *f L T , iftOH-y h^^X* K y HfffO 

[01 5] fitaff^fcLfcfcffotfJBfcjS-rH-ca&So 

[ ft € © M W ] 

10 7^ K 

11 'N y H 

12 << V * ffiSl 

1 3 

is y X ;i/ 

2 1 12 ^ ft ^ % ^ V -y y 
22 SL&#g£|e]SS 
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